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ALBERT BENJAMIN PRESCOTT:! 
By OSCAR OLDBERG. 

The life of Prof. Albert B. Prescott, Dean of the School of Pharm- 
acy of the University of Michigan, ended February 25, 1905. It 
was a life devoted to high ideals. 

He was born at Hastings, N. Y., December 12, 1832; graduated 
in medicine at the University of Michigan in 1864; was assistant 
surgeon, U.S. V., 1864-5; became assistant professor of chemistry 
in the University of Michigan in 1865; professor of organic and 
applied chemistry in 1870; and Dean of the School of Pharmacy 
in 1876. 

He received the degree of Doctor of Philosophy in 1886, and the 
honorary degree of Doctor of Laws was conferred upon him by the 
University of Michigan in 1896, and by Northwestern University 
in 1903. 
_ He was president of the American Association for the Advance- 
ment of Science in 1891, the American Pharmaceutical Association 
in 1899~1900, the American Conference of Pharmaceutical Faculties 
in 1900, and ef the American Chemical Society in 1902. 

He became a Fellow of the Chemical Society of London in 1876, 
a member of the American Philosophical Society in 1898, and an 
honorary member of the British Pharmaceutical Conference in 1891. 

He was an active member of the Committee of Revision and 
Publication of the Pharmacopoeia of the United States from 1880 to 
1890, and continued up to his death to freely render valuble 
services and advice sought from him by that committee. 

He was the author of “ Qualitative Chemical Analysis,” 1874; 
“Outlines of Proximate Organic Analysis,” 1875; “ Chemistry of 
Alcoholic Liquors,” 1875; Morphiometric Processes tor 


1 Professor Prescott was elected au honorary :nember of the halediaioe 
College of March, 1902.—Zditor. 
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252 Albert Benjamin Prescott. 
1878; “First Book of Qualitative Chemistry,” 1879; “ Nostrums 
in Relation to the Public Health,” 1881; “Manual of Organic 
Analysis,” 1888. 

His contributions to scientific periodicals were many, and he did 
a great amount of original research work. He always encouraged 
his more advanced students to undertake scientific investigations 
under his guidance, and much of their work was published. At 
the memorial exercises held February 28th at the University of 
Michigan in honor of Professor Prescott, his colleague, Dr. Victor 
C. Vaughan, presented an account of the scientific work of the de- 
parted. Dr. Vaughan referred to Prescett’s researches into the 
composition of the alkaloidal periodides as probably his opus 
magnum. These researches extended through several years, and 
were carried out with the codperation of several assistants, apneied 
Dr. Harry M. Gordin. ° 

Dr. Prescott rendered services of inestimable value to the prog- 
ress of pharmacy, and the elevation of pharmaceutical education in 
America by his earnest and consistent adherence to high standards, 
The School of Pharmacy of the University of Michigan was. the first 
_ university school of its kind in the United States. It offered a 
course occupying two full academic years devoted wholly to study 
and laboratory practice. Such a course had never before been 
attempted for the education of pharmacists in this country. The 
task of introducing it was a most difficult one in view of the ab. 
sence of any definite educational requirements prescribed for pharm- 
acists by law, so that very few students prepared to successfully 
undertake the programme of work laid out in a full two years’ 
course could be found in the drug stores at that time. American 
pharmaceutical college education thirty years ago was almost 
wholly dependent upon concurrent drug store training, and the re- 
quirements for graduation in pharmacy, therefore, included it. But 
the School of Pharmacy of the University of Michigan opened its 
doors to students not employed in drug stores, but prepared and 
ambitious to devote their whole time for two years to study. 
Pharmaceutical education, including substantial laboratory courses, 
has at length become firmly established in the United States largely 
‘through the perseverance, tact and patience of Dean Prescott and 
those who followed in his footsteps. 

Dr. Albert B. Prescott was a singularly unselfish, modest, help- 
-ul, generous and lovable man. 
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RESOLUTIONS ON THE DEATH OF PROFESSOR 
PRESCOTT. 


Editor AMERICAN JOURNAL OF PHARMACY: 

On the 25th of February Dr. A. B. Prescott, Dean of the Depart- 
ment of Pharmacy of the University of Michigan, passed away, and 
memorial services were held in Sarah Caswell Angell Hall on the 
28th of February. 

Fitting tributes were paid his memory by President Angell, Dr. 
Victor C. Vaughan, Dr. Herdmann and Professor Dooge, after which 
resolutions were read by Professor Schlotterbeck and Dr. Novy, for 
the Pharmacy and Medical Departments, respectively; and also res- 
olutions by the presidents of the various classes of the two depart- 
ments. 

I enclose herewith resolutions from the Faculty and Senior and 
Junior classes of the Pharmacy Department, for publication. 

Yours very respectfully, 
J. O. SCHLOTTERBECK,.. 
Ann Arsor, Micu., March 11, 1905. 


Wuerzas, the Faculty of the School of Pharmacy of the Univer- 
sity of Michigan has sustained an irreparable loss in the death of 
its Dean, Albert Benjamin Prescott; and, 

Wuereas, The Faculty of the School of Pharmacy wishes to 
record its deep sense of sorrow, caused by the removal from its 
midst of a wise leader and a beloved colleague who for more than a 
quarter of a century has labored earnestly and unceasingly for the 
advancement of pharmaceutical education and for the welfare of 
the School of Pharmacy, be it therefore 

Resolved, That by the death of Albert Benjamin Prescott, to 
whose efforts and labors the School of Pharmacy owes its high 
standing in the educational world, it has lost a most valuable execu- 
tive, one whose sterling and unselfish qualities have gained the last- 
ing respect, admiration and rove of every one with whom he came 
in contact ; and 

Resilee, That his colleagues and students will ever carry the 
recollection of that kindly face, that cordial and considerate manner, 
that forgetfulness of self in thoughtfulness for others, as a cherished 
and tender memory and inspiration to better work and a better life; 
and be it further 
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Resolved, That a copy of these resolutions be spread upon the 
minutes of the Faculty, and also that a copy, with the assurance of 
our profound sympathy, be conveyed to the bereaved family. 


Signed: J. O. ScHLOTTERBECK, E. D. CampsE.t, L. S. BiGELow. 


Inasmuch as it has seemed best to Divine Providence to take 
from our midst, our revered and beloved professor and Dean, Dr. 
Albert Benjamin Prescott, be it _ 

Resolved, That in the death of Dr. Albert Benjamin Prescott the 
members of the senior class of the School of Pharmacy of the Uni- 
versity of Michigan have lost a kind and loving friend, teacher and 
guide whose life and successes may well be a model for all. 

Resolved, That we tender to his family our heartfelt sympathy in 
this their hour of grief, and be it further 

Resolved, That a copy of these resolutions be sent to the family 
and preserved in the archives of the School of Pharmacy and pub- 
lished in the college and pharmaceutical journals. 


CorneELius J. DuTMER, FLorENcE M. Merk, James T, BowLes. 


WueEreas, It has pleased the Almighty God to fulfil and perfect 
the illustrious life of Dr. Albert Benjamin Prescott, and 

Wuereas, His distinguished services to the profession of pharm- 
acy, to the University of Michigan and to the individual members 
of the School of Pharmacy, have become a lasting and priceless 
treasure, and 

Wuereas, His pure and noble character, lofty ideals and kindly 
nature will ever be an inspiration to us for greater and nobler 
efforts; therefore be it 

Resolved, That in the death of Dr. Albert Benjamin Prescott the 
University, and especially the students of the School of Pharmacy, 
have lost a most kind and loving friend and teacher, and be it 

Resolved, That we, the students of the junior pharmacy class, 
herewith express our keen sense of the loss we have sustained, and 
wish to convey our deepest sympathy to the bereaved family in this 
their greatest sorrow, and be it 

Resolved, That a copy of these resolutions be sent to the family, 
to the University and to the pharmaceutical and city publications. 

Committee on resolutions! 


GeorGE B. Morris, Frank S. SCHANHER, Ropert A. 
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NITROGEN IN GUMS. 


; By A. B. STEVENS, 
Pharmaceutical Institute, University of Bern, Prof. A. Tschirch, Director. 


I became interested in the tests for nitrogen while conducting 
research work upon Japanese Lac,' a product of Rhus vernicsfera, 
which contains, in addition to other constituents, a gum and an 
oxidizing enzyme. The gum and enzyme can be obtained as a 
white powder by extracting the resin with alcohol, dissolving the 
residue in water and precipitating with alcohol. By re-dissolving 
and re-precipitating two or three times, it can be obtained perfectly 
white. Finally wash with ether and dry in an exsiccator. When 
so prepared the enzyme is very active, rapidly changing tincture of 
guaiac to a deep blue color. If an emulsion is made with the gum- 
enzyme, water and the separated resin, it soon changes from yellow- 
ish-white to black. Ifa solution of the gum is boiled with water, 
it becomes entirely inactive. It is a generally conceded fact that 
all enzymes contain nitrogen. 

The Lassaigne test for the detection of nitrogen is undoubtedly 
considered the most reliable. It consists in heating the substance 
with metallic potassium or sodium and converting the cyanide so 
formed into Prussian blue. This test was applied to the gum. 
enzyme, but failed to detect the presence of nitrogen. According 
to Kehrer the Lassaigne test must be modified for certain pyrrol 
derivatives,? and cannot be applied to diazocompounds.’ In view of 
the certainty of the presence of nitrogen and the general reputation 
of the test, it was repeatedly tried with various modifications. The 
gum-enzyme was previously mixed with dry sodium carbonate and 
carefully ignited. The rapidity of the heating was varied. In 
another experiment the substance was placed in a narrow tube 
closed at one end, and the tube drawn out to contract the opening, 
small pieces of sodium were then introduced and the tube again 
contracted, thus: 


SODIUM 


GUM- ENZYME 


1A report of the work upon Japanese lac will follow later. 
* Berichte, 35, 2,525 ; 1902. 
Berichte, 17, 1,178; 1884. 
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The sodium was first heated, then the gum-enzyme slowly heated 
so that the gases would pass over the glowing sodium. This test 
was repeated in the same manner, except that the gum-enzyme was 
first mixed with dry potassium hydroxide, In another experiment 
the substance was heated with a small quantity of concentrated 
sulphuric acid until a dry charred mass was obtained, then mixed with 
metallic iron and sodium and ignited, and finally tested for cyanide. 
In another experiment a modification of the Kjeldahl quantitative 
method was tried. The gum-enzyme was heated with concentrated 
sulphuric acid and a little mercuric oxide until a colorless solution 
was obtained. The solution was then mixed with an excess of 
potassium hydroxide and distilled. The distillate was passed 
through a tube containing a piece of red litmus paper into a mix- 
ture of chloroform, alcohol and potassium hydroxide to convert the 
ammonia into cyanide. The litmus paper remained red throughout 
distillation. All attempts to convert the nitrogen into cyanide 
failed. 

Another test for nitrogen, which is considered less reliable than 
the Lassaigne test, is to convert the nitrogen into ammonia by 
heating the substance in a tube with soda-lime or potassium 
hydroxide. This test was applied to the gum-enzyme when the red 
litmus paper placed over the end of the tube rapidly changed to 
blue, but no odor of ammonia could be detected. The paper was 
evenly colored as if produced by some gaseous substance. The 
test was repeated with a pledget of cotton inserted in the tube be- 
low the paper to prevent the possibility of potassium hydroxide 
being mechanically carried to the litmus paper. The result was 
the same as in the previous test. A blank test was next made 
under exactly the same conditions, but with negative results, 
These experiments indicated the presence of a volatile base. Pro. 
fessor Tschirch thought the odor similar to pyrrol. 1, therefore, 
repeated the test, placing in the top of the tube a pine shaving 
moistened with hydrochloric acid. This was rapidly colored red, 
thus strongly indicating, if not conclusively proving, the presence 
of pyrrol, or a pyrrol derivative. This was further confirmed by 
placing 5 grammes each of powdered potassium hydroxide and the 
gum-enzyme ina flask and distilling. The vapors were passed through 
a condenser connected with a dry flask, and this again connected 
with a second by means of a tube passing to the bottom of the flask 
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into a small quantity of water. At the end of the reaction the first 
flask contained a small quantity of colorless, strongly alkaline 
liquid, sparingly soluble in water, but readily soluble in alcohol and 
ether. The solution was tested with the following results: 

On warming with hydrochloric acid and allowing to stand a short 
time a fine red precipitate separated. With sulphuric acid and 
quinone a green precipitate formed; with phosphomolydic acid, 
first a yellow, then a blue precipitate; with potassium ferrocyanide, 
dark green; with quinone alone, violet red. The contents of the 
second flask was also alkaline. 

This proves conclusively that the gum contained nitrogen in 
some form, which is converted into pyrrol, or a pyrrol derivative, 
by heating with potassium hydroxide. 


ATTEMPTS TO SEPARATE THE GUM FROM THE ENZYME. 


Hikorokuro Yoshida states that by removing his so-called uru- 
shic acid. with alcohol and extracting the residue with cold water, 
and then boiling the solution, a white precipitate is formed. Heas- 
sumes that it is the enzyme, but does not prove it, except that the 
solution was active before boiling and inactive after boiling, and that 
the precipitate contained nitrogen. It may have been an inactive 
vegetable albumen, although he states that it contained less nitro- 
_ gen than these bodies usually contain. I have found, however, that 
a solution of the purified gum obtained by repeated precipitation 
with alcohol remained perfectly clear on boiling; yet, previous to 
boiling, the same solution was strongly active, rapidly changing 
tincture of guaiac to dark blue, and the clear brown resin from the 
lac to a hard, black insoluble substance. 

Solutions of the gum were treated with acetic, hydrochloric, nitric 
and sulphuric acids of various strengths and'with varying degrees of 
heat, but each failed to separate the nitrogenous substance from the 
gum. In one experiment the solution was boiled for half an hour 
with a dilute sulphuric acid, precipitated with alcohol, dissolved in 
water and reprecipitated with alcohol, washed until free from sul- 
phuric acid, and dried in an exsiccator. This still gave the pyrrol. 
reaction. Fractional precipitation was tried without apparent change 
in the relation of gum to nitrogen. Cold saturated solutions of mag- 
nesium sulphate, ammonium sulphate and sodium phosphate were tried 
in vain. Various modifications of Almen’s solution of tannic acid were 
tried, but in no case was there any separation of nitrogenous from non- 
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nitrogenous substance. Numerous precipitates were obtained, but 
in every case the precipitate contained both gum and nitrogen in 
apparently the same proportion as before. The dry powdered gum 
was heated for two hours at temperatures varying from 100° to 160° 
C., and tested both by boiling alone and with acids, but no separa- 
tion occurred. 
EXAMINATION OF OTHER. GUMS. 

A number of the following samples were prepared by students 

and kindly furnished by Professor Tschirch from his collection. The 


| | 
No. Gum From. | Prepared By. —— | —_ Enzyme 


Japanese lac Stevens Very strong Immediately 
Ammoniac Weak 30- 60 minutes 
Medium 15- 60 
| 13 
I- 4 
60-120 
60- 
30 seconds—12 minutes 
minutes 
Inactive 


I 
2 
3 
40 
5 | 
6 
7 
8 
9 | 
Io 


Tragacanth, white. . 
yellow . 
white . 
Acids prepared from: 


remainder were prepared by the writer. In the case of the gum- 
resins the resin was removed by extracting with alcohol, the gum 
dissolved in water and precipitated by alcohol, purified by repeated 
precipitation and dried in an exsiccator. The acids were prepared by 
the same method, with the exception that the solutions were acidu- 
lated with hydrochloric acid each time before precipitation, and the 
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11 
| 
: 13 | | Stevens | Medium | “ | “ 
14 “ “ “ 
| a- 
15 | “ | “ “ | “ 
| | 
17 |\Opoponmax ...... Knitl Weak 
19 |Asafoetida ...... Strong 


Aw, Jour, 
June, 1906. 
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precipitate finally washed with alcohol until free from hydrochloric 
acid. Nos. 13 and 14 were prepared by dissolving the tragacanth 
in a warm solution of sodium hydroxide, precipitating with alcohol 
and dissolving in water, and reprecipitating with acidulated alcohol. 

Each sample prepared without heat was tested for enzyme, and 
all were tested by heating with potassium hydroxide and testing the 
vapor for alkalinity and by the pyrrol reaction. The enzyme’s ac- 
tivity will be indicated by the time required from the addition of 
the tincture of guaiac to the first appearance of color and after- 
wards to time required to produce a given shade, 

Nos. 8, 9 and 11 did not become as dark as standard, even after 
standing twenty-four hours, I{feat was used in the manufacture of 
No. 12, which would have destroyed the enzyme had it been present. 

As the acids prepared from active gums did not give the enzyme 
reaction, it is evident that the hydrochloric acid used in their prepa- 
ration destroyed the enzyme, but did not remove the nitrogen. 

The enzyme in a solution of the gum from Japanese lac was rap- 
idly desttoyed by boiling, but the powder, after heating for two hours 
at 100° C., was still more active than any of the other gums exam- 
ined. The color with tincture of guaiac appeared at once, and in 
five minutes became dark blue. Another sample, when heated for 
two hours at 120° C., required ten minutes to produce the same deep 
blue shade. A third sample, heated for two hours at 140° C., re- 
quired ten minutes to produce any color, but became dark blue in 
thirty minutes. A fourth sample, after heating for two hours at 
160° C., was inactive. 


CONCLUSIONS. 


That all gums contain nitrogen, either in combination or in inti- 
mate association. 

That all true soluble gums possess in a greater or less degree the 
properties of enzymes. 

By comparing the strength of the pyrrol reaction with the activity 
of the enzyme, it appears that the activity of the enzyme in gums 
varies in proportion to the amount of nitrogen present. 

That if enzymes and gums are two distinct substances, there is 
at present no known method of separation. 

That since gums or the acids prepared from them cannot edie 
tained entirely free from nitrogen, it follows that previous elementary 
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analyses must be verified. It is possible that in-some cases the 
amount of nitrogen present has been so small that it has not mate- 
rially affected the relation of carbon, hydrogen and oxygen. 
Further investigations upon this subject will be continued as time 
permits. 


ZINC DUST. 
By A. B. STEVENS. 


Before using zinc dust in some experiments upon the gum ob- 
tained from Japanese lac I wished to be sure that it was free from 
nitrogen; I therefore subjected the zinc dust to the following tests, 
the results of which may be of interest to those who frequently use 
it in connection with organic substances : 

When heated with potassium hydroxide it formed ammonia. 
When heated alone it also gave off ammonia. This led to the belief 
that nitrogen in some form had been absorbed from the atmosphere, 
and might be removed by heat. A small quantity was therefore 
placed in a loosely covered crucible, and strongly heated for half an. 


- hour. When cold it was tested for nitrogen by heating with potas- 


sium hydroxide. Its vapors rapidly changed litmus paper from red 
to blue. Upon the suggestion of Professor Tschirch a sample was. 
thoroughly washed with water acidulated with hydrochloric acid, 
but this failed to completely remove the nitrogen. 

As zinc dust is manufactured by heating zinc oxide with coal, it 
was believed that part of the nitrogen might consist of condensation 
products from the coal. Therefore a sample was placed in a long 
tube and percolated with ether. The ether when evaporated left a 
yellow, non-saponifiable oil, with an odor and fluorescence similar to 
petroleum. The oil, when heated with dry potassium hydroxide, 
gave off alkaline vapors, and the zinc in the percolator was still 
found to contain nitrogen. The greater portion of the oil appeared 
to be removed with the first portion of ether, but after continued 
percolation the ether left a residue upon evaporation, and it was 
evident that a much larger amount of ether was necessary for com- 
plete exhaustion, therefore a smaller sample, from a can of zinc dust 
which had been in the laboratory for more than ten years, was 
treated with ether in the same manner, and the powder tested from 
time to time. After using a large amount of ether the zinc was 
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practically free from nitrogen, yet by taking a large amount of the 
zinc and heating with potassium hydroxide in a tube partially closed 
at the top so that all of the vapors came in contact with the litmus 
paper, the color was slightly changed, thus showing a mere trace of 
nitrogen, This sample was then allowed to stand in an open flask 
for a few days when it gave a decided ammonia reaction, thus show- 


ing that zinc dust rapidly absorbs nitrogen from the air, 


The fact that only a portion of the nitrogen in zinc dust is removed 
by heat indicates that the nitrogen is present in more than one form. 
This theory is also supported by the following experiments: 

A fresh sample of zinc dust was washed with water, the washings 
giving a decided ammonia test. The washing was continued as long 
as traces of nitrogen could be detected in the washings. It was 
then treated in the same manner with very dilute hydrochloric acid. 
By adding potassium hydroxide in excess to the acid solution and 
allowing to stand a few minutes until the precipitate settled, decant- 
ing the clear solution and boiling, the vapors gave the odor of 
ammonia and rapidly changed litmus from red to blue. Washing 
with acid was continued until the washings no longer gave a test for 
nitrogen. The zinc was then washed with water until free from acid, 
and rapidly dried in a drying oven, and at once extracted with ether, 
the ether evaporated and tested for nitrogen as above. Nitrogea 
was found to be present, though not in as large amounts as in the 
oil from the first sample examined, which was, however, directly 
treated with ether. 

Three samples were examined: one from a large closely covered can 
which has been in use in the laboratory as above stated; another 
from a glass bottle which has been in the museum about fifteen 
years, and a third which was ordered by Professor Oesterle for these 
experiments. Practically the only difference found in the three 
samples was that the oil from the fresh sample was decidedly yellow, 
while that from the laboratory sample was somewhat lighter, and 
that from the museum sample was colorless. 

Dr. Victor Steger (‘ Metalldimpfe in Zinkhiitten,” Chemischer 
und Chemischtechnischer Vortrage) gives the results of several 
analyses of zinc dust, some of which contain considerable insoluble 
residue consisting principally of carbon. To determine to what 
extent this was present, a large amount of zinc dust was treated with 
hydrochloric acid. At first the reaction was rapid, but after a time 
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ceased. The solution was decanted and fresh acid added, but as the 
reaction was very weak the mixture was heated. Even then a large 
amount remained undissolved. A few drops of copper sulphate 
solution were added and digested for several days, but a large amount 
remained insoluble. This was washed with water until free from 
acid, dried, and percolated with ether, which upon evaporation left 
a colorless oil. Upon removing the ether the zinc dissolved without 
difficulty in hydrochloric acid, conclusively proving that this sample 
contained no carbon, and that the insolubility was due to the pres- 
ence of the oil. 
PHARMACEUTICAL INSTITUTE, BERN, 
April 18, 1905. 


SOME ALKALOIDS OF THE DEATH CAMAS. 
By HENRY B. SLADE. 


The death camas, the Wa-i-mas of the Nez Perce Indians, has 
long been known as a powerful drug, and has been the subject of a 
number of chemical and pharmacological investigations. At the 
suggestion of Prof. V. K. Chesnut, who had isolated a veratrine-like 
alkaloid from the leaves of Zygadéynus venonosus while in charge of 
the investigation of poisonous plants in the U.S. Department of 
Agriculture, an examination of the bulbs has been made and the 
results of a short study are here given in brief. 

Fifty grams of the air-dried powdered bulbs, representing some 
250 grams of fresh material, were extracted with ether, which 
yielded a crop of fine needle-like crystals along with yellow amor- 
phous matter. These crystals, with concentrated sulphuric acid, gave 
a fine violet coloration, developing from a yellow color. Their 
solubility in ether, separation in crystalline form and color reaction 
with sulphuric acid, suggest sabadine. The solution of crystals in 
ether, together with impurities, was shaken with a weak solution of 
tartaric acid in water, whereby the alkaloid was taken up in the 


water solution, while the fats, coloring matters and other impuri- — 


ties were left in the ether. The solution of the alkaloid was acidu- 
lated with sulphuric acid to strong acid reaction, and the alkaloid 
precipitated with phospho-tungstic acid. The moist precipitate was 
mixed with sodium carbonate, which set free the alkaloid from its 
combination: with the acid, and the alkaloid recovered by taking up 
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with ether. The residue from the ether consisted of a small 
amount of crystals in tufts of needles, which, with strong sulphuric 
acid, passed through shades of lemon-yellow, orange, bright red, 
rose-red and violet. A further extraction of the material with ether 
yielded almost pure crystals, which gave the same color reaction 
with sulphuric acid. The reactions are those of sabadine. 

By further extraction of the ethereal residue after separating saba- 
dine, a crystalline compound giving a permanent blood-red color 
with sulphuric acid was obtained. The amount was too small for 
complete identification, but this reaction is characteristic of sabadi- 
nine. The alkaloid was obtained by treating the acidulated solu- 
tion with ether, rendering alkaline and again extracting with ether. 

The powdered material, after extraction with ether, was boiled 
with 80 per cent. alcohol containing tartaric acid in the proportion 
of I gram of acid to 100 grams of material. The alcoholic extract 
was diluted with water, again acidulated with tartaric acid and 
shaken with ether, which removed most of the impurities. The 
alkaloid was then set free with sodium carbonate, extracted with 
ether and further purified by repeating the treatment with acid and 
alkali. The residue from the ether was amorphous and gave a fine 
blood-red color with sulphuric acid, developing from lemon-yellow, 
which quickly passed to an orange-red and blood-red, with a green 
fluorescence. Heated with hydrochloric acid, the alkaloid gave a 
yellow color which, on continued boiling, passed toa bright red, and, 
after standing for a short time, to a rose-red. After exposure to the 
air for several hours, the color changed to violet. A larger amount 
of the alkaloid, boiled with strong hydrochloric acid, became cloudy 
and separated a precipitate which redissolved on further boiling 
with a dark red-brown color, which changed to an olive-green on 
diluting with water. On exposure to the air the dirty olive-green 
solution assumed a violet shade, and in the course of an hour be- 
came a magnificent purple. Some of the veratrine alkaloids, after 
long exposure to the air in the presence of moisture, develop a vio. 
let color with mineral acids, but I have been unable to find any de. 
scription of this particular reaction. With strong nitric acid the 
alkaloid yielded a fugitive rose color, changing immediately to a 
bright and permanent yellow. The alkaloid proved slightly soluble 
in water, and readily soluble in methyl, ethyl and amy] alcohol, ether, 
chloroform, benzol and acetone. The residues in every case, as 
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also from the acids, proved amorphous under the microscope. Ina 
capillary tube the alkaloid commenced to darken at 141° C. and to 
clear at 145°. At 150° fusion was complete. With phospho-tung- 
stic acid, potassio-mercuric iodide and iodine in potassium iodide 
solution, the solution of the alkaloid sulphate gave flocculent pre- 
cipitates. 

The properties of this alkaloid agree with those of veratralbine 
isolated by Wright and Luff from white hellebore Veratrum album. 
The melting-point of veratralbine is stated by these investigators 
to be 149° C. Salzberger considers veratralbine a decomposition 
product of his protoveratrine (Ing.-Diss., 1890). Veratralbine is the 
main constituent of the mixture obtained as also in Veratrum Cak- 
fornicum, a brief study of which was made in connection with some 
work on the stock-poisoning plants of Idaho. The toxicity of the 
alkaloid is established by the fact that 1 milligram killed a frog’in 
two minutes after subcutaneous injection. 

This preliminary study indicates the presence of at least three 
distinct alkaloids, sabadine, sabadinine and veratralbine, probably 
derived from protoveratrine. 


UNIVERSITY OF ARIZONA, AGRICULTURAL EXPERIMENT STATION, 
Tucson, Ariz. 


PROF. CHARLES CASPARI, JR , Dean of the Faculty of the School of Phar- 


_macy of the University of Maryland, had conferred upon him the degree of 


Doctor of Pharmacy, honoris causa, at the commencement of the University 
on May 13th. In conferring the degree Provost Bernard Carter said : ‘‘ It is not 
the custom of the Maryland University to confer degrees honoris causa, but 
owing to the eminence which Professor Caspari has achieved in his profession, 
the Regents have deemed it wise to confer upon him, honoris causa, the degree 
of Doctor of Pharmacy.”’ 

On the evening of May 12th the Alumni Association of the Maryland College 
of Pharmacy, presented Professor Caspari a handsome silver service of eight 
pieces, as a testimonial in honor of his completion of twenty-five years of ser- 
vice in the college. 

Dr. WILLY MERCK, member of the firm of E. Merck, Darmstadt, had 
conferred upon him by the University of Halle, Germany, the honorary degree 


of Doctor of Medicine ‘‘in recognition of numerous meritorious contributions 
looking to the advancement of the therapeutic side of medicine.” 
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THE USE OF COPPER IN DESTROYING TYPHOID ORGAN. 
ISMS AND THE EFFECTS OF COPPER ON MAN. 
By HENRY KRAEMER. 


It is said that “the life of a Londoner is worth ten to fifteen 
years’ less purchase than that of the average provincial. This fact 
is due to many causes, but the chief among them is the quality of 
the water.” The same could be said of the residents of many of 
our American cities. Yet the necessity for a pure-water supply has 
been recognized since ancient times, and enormous sums of money 
have been and are being spent in the control and purification of 
water supplies. Our failure to secure pure water has been largely 
due to ignorance on the one hand, in the past at least, and to mis- 
management on the other. It was only in 873 that Balfour Stewart? 
wrote: 

It is only very recently that we have begun to suspect a large number of our 
diseases to be caused by organic germs. Now, assuming that we are right in 
this, it must nevertheless be confessed that our ignorance about these germs is 
most complete. It is perhaps doubtful whether we ever saw one of these 
organisms, while it is certain that we are in profound ignorance of their proper- 
ties and habits. . . . We are at any rate intimately bound up with, and, 
so to speak, at the mercy of, a world of creatures, of which we know as little 
as of the inhabitants of the planet Mars. 

Yet, even here, with profound ignorance of the individual, we are not alto- 
gether unacquainted with some of the life habits of these powerful predatory 
communities. Thus we know that cholera is eminently a low-level disease, 
and that during its ravages we ought to pay particular attention to the water 
we drink. This is a general law of cholera, which is of the more importance 
to us because we cannot study the habits of the individual organisms that cause 
the disease. 

_ Could we but see these, and experiment upon them, we should soon acquire 
a much more extensive knowledge of their habits, and perhaps find out the 
means of extirpating the disease, and of preventing its recurrence. 


During the past thirty years, since Balfour Stewart wrote these 
lines, the whole subject of bacteriology has been developed and a 
distinct science has been created. In many industries bacteriologists 
are regularly employed to study the problems connected with them 
and to apply the results so obtained. In those industries which are 
in the hands of progressive private individuals and corporations, as 
of brewing, every scientific fact is considered on its merits and util- 

ized if found applicable. On the other hand, the purification of 


1 “ The Conservation of Energy.”” ChapterI. (August, 1873.) 
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also from the acids, proved amorphous under the microscope. Ina 
capillary tube the alkaloid commenced to darken at 141° C. and to 
clear at 145°. At 150° fusion was complete. With phospho-tung- 
stic acid, potassio-mercuric iodide and iodine in potassium iodide 
solution, the solution of the alkaloid sulphate gave flocculent pre- 
cipitates. 

The properties of this alkaloid agree with those of veratralbine 
isolated by Wright and Luff from white hellebore Veratrum album. 
The melting-point of veratralbine is stated by these investigators 
to be 149° C. Salzberger considers veratralbine a decomposition 
product of his protoveratrine (Ing.-Diss., 1890). Veratralbine is the 
main constituent of the mixture obtained as also in Veratrum Cal- 
Sornicum, a brief study of which was made in connection with some 
work on the stock-poisoning plants of Idaho. The toxicity of the 
alkaloid is established by the fact that 1 milligram killed a frog in 
two minutes after subcutaneous injection. 

This preliminary study indicates the presence of at least three 
distinct alkaloids, sabadine, sabadinine and veratralbine, probably 
derived from protoveratrine. 


UNIVERSITY OF ARIZONA, AGRICULTURAI, EXPERIMENT STATION, 
Tucson, Ariz. 


PROF. CHARLES CASPARI, JR , Dean of the Faculty of the School of Phar- 
macy of the University of Maryland, had conferred upon him the degree of 
Doctor of Pharmacy, honoris causa, at the commencement of the University 
on May 13th. In conferring the degree Provost Bernard Carter said : ‘‘It is not 
the custom of the Maryland University to confer degrees Aonoris causa, but 
owing to the eminence which Professor Caspari has achieved in his profession, 
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THE USE OF COPPER IN DESTROYING TYPHOID ORGAN. 
ISMS AND THE EFFECTS OF COPPER ON MAN. 


By HENRY KRAEMER. 


It is said that “the life of a Londoner is worth ten to fifteen 
years’ less purchase than that of the average provincial. This fact 
is due to many causes, but the chief among them is the quality of 
the water.” The same could be said of the residents of many of 
our American cities. Yet the necessity for a pure-water supply has 
been recognized since ancient times, and enormous sums of money 
have been and are being spent in the control and purification of 
water supplies. Our failure to secure pure water has been largely 
due to ignorance on the one hand, in the past at least, and to mis- 
management on the other. It was only in 1873 that Balfour Stewart? 
wrote: 

It is only very recently that we have begun to suspect a large number of our 
diseases to be caused by organic germs. Now, assuming that we are right in 
this, it must nevertheless be confessed that our ignorance about these germs is 
most complete. It is perhaps doubtful whether we ever saw one of these 
organisms, while it is certain that we are in profound ignorance of their proper- 
ties and habits. . . . We are at any rate intimately bound up with, and, 
so to speak, at the mercy of, a world of creatures, of which we know as little 
as of the inhabitants of the planet Mars. 

Yet, even here, with profound ignorance of the individual, we are not alto- 
gether unacquainted with some of the life habits of these powerful predatory 
communities. Thus we know that cholera is eminently a low-level disease, 
and that during its ravages we ought to pay particular attention to the water 
we drink. This is a general law of cholera, which is of the more importance 
to us because we cannot study the habits of the individual organisms that cause 
the disease. 

Could we but see these, and experiment upon them, we should soon acquire 
a much more extensive knowledge of their habits, and perhaps find out the 
means of extirpating the disease, and of preventing its recurrence. 


During the past thirty years, since Balfour Stewart wrote these 
lines, the whole subject of bacteriology has been developed and a 
distinct science has been created. In many industries bacteriologists 
are regularly employed to study the problems connected with them 
and to apply the results so obtained. In those industries which are 
in the hands of progressive private individuals and corporations, as 
of brewing, every scientific fact is considered on its merits and util- 
ized if found applicable. On the other hand, the purification of 


1“ The Conservation of Energy.’”’ Chapter I. (August, 1873.) 
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water supplies being, for the most part, in the hands of municipali- 
ties, there are many factors which enter into the problem and which 
render progress very slow. In this connection, however, it is grati- 
fying to note that sufficient progress has been made, in New York 
City, for instance, to show that the problem is no longer to be 
considered a political or partisan one. In February of this year the 
newspapers! reported as follows: 

The spectacle of Mayor McClellan and his old-time rival, ex-Mayor Seth 
Low, appealing to the State Senate at Albany to-day in favor of the passage of 
the Mayor’s bill to furnish New York City with a sufficiency of water, is a 
somewhat moving one. Mayor McClellan’s argument in support of his own 
bill, according to reports, was no whit less earnest than that of Mr. Low. The 
non-partisan character of the Mayor’s proposal was further attested by the fact 
that the measure was supported by members of the Low administration. 

The problem of the purification of water supplies in the United 
States, barring for the time being the pollution caused by algae, 
may be said to consist essentially of a study of typhoid organisms 
and of devising measures for their eradication. 


THE DISTRIBUTION OF TYPHOID ORGANISMS. 


In the American edition of Nothnagel’s Encyclopedia of Prac- 
tical Medicine, in the volume on typhoid fever and typhus fever by 
Dr. H. Curschmann, edited with additions by William Osler, M.D., 
on page 38, it is stated: 

Under the most varied ordinary conditions (not induced experimentally) the 
typhoid bacillus is capable of surviving for days, weeks and months, and even 
for more than a year, and under favorable conditions, even throughout the 
winter. An additional conclusion is permissible, namely, that not alone the 
persistence of the germs, but also their dissemination through the media 
named is certain. If in this connection the liquid media in general predomi. 
nate, the dry media are not to be left out of consideration. It cannot be denied 
that the contagium attached to particles of dust may be disseminated through 
the air to a limited degree. 

We have, therefore, the highest authority for believing that, con- 
trary to the usual acceptation, the typhoid organism may persist for 
a considerable period of time, and that infection may occur in very 
many ways, as through drinking-water, food, and even through the 
air. In my own experiments? I have found that at the ordinary 


1 Public Ledger, February 22, 1905. 
? Paper read at the general meeting of the American Philosophical Society, 


April 13, 1905. 
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temperature the typhoid bacillus will live over four months in both 
tap and distilled water, although the organism loses some of its 
characteristics after two, months in that bouillon cultures will not 
give the agglutinating test with blood of a typhoid patient. 

While the isolation of typhoid organisms from water is attended 
with considerable difficulty, still it has been supposed that when the 
water supplied a community is free from colon bacilli, it is likewise 
free from typhoid organisms; that is, the absence of colon bacilli is 
considered to mean .the absence of sewage or fecal organisms. 
Some recent investigations' would seem to indicate that colon bacilli 
are more widely distributed than formerly supposed and that their 
presence in water may not always indicate fecal contamination. 
However this may be the absence of this organism must still be 
considered one of the best indications of an unpolluted water. 

Next to water, milk is considered to be one of the most common 
sources of typhoid fever; but where the matter has been investi- 
gated it has been found that the milk was contaminated with water 
containing sewage organisms. Chapin, in his book on “ Municipal 
Sanitation in the United States,” page 511, cites an instance of this 
kind in the tracing of an epidemic of typhoid fever in Springfield, 
Mass., some years ago. He says: 

The contents of the privy were spread on a lot near the well, and the men 
walked over this in going to the well, and their boots were rinsed off on the 
planking over the well and the water below. In this water Bacillus coli was 
found. The cans of milk were cooled in this well and it was found that the 
water leaked into the cans, Another chance for contamination was directly 
from the infected hands of convalescents. 

Oysters and shell-fish taken from beds near where sewage is dis- 
charged have also been found to be a source of the disease. 

Recently it has been shown by Dr. Benjamin Lee,” of the Penn- 
sylvania State Board of Health, that water-cress may collect a suffi- 
cient amount of extraneous organic matter containing colon bacilli 
to be a source of infection. 

While it is usually conceded that typhoid organisms are chiefly 
disseminated through water and milk, yet the free use which is 
made of privy manure or night-soil in some localities as a fertilizer 


1 Erastus G. Smith. Note on the occurrence on grain of organisms resem- 
bling the Bacil/us coli communis. Science, 12, No. 540, May 5, 1905, p. 710. 
? Editorial comment in Amer. Medicine, November 26, 1904, p. 906. 
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on truck farms renders it probable that fecal bacteria, including 
typhoid, are disseminated through the use of garden vegetables. In 
many instances this manure is allowed to stand in large pools, and 
by means of dippers is sprinkled over the soil. In August, during 
the heavy rains, I have seen low plants like lettuce and spinach 
completely washed with this more or less dilute liquid manure. 

The experiments of Dr. Lee show how difficult it is to wash out 
the organisms from cress, and the same would apply to vegetables 
like lettuce and celery, in the latter case the soil being sometimes 
heaped up around the plants to prepare them for the market. 
No doubt in many instances certain fruits, which are eaten in a raw 
condition, as tomatoes, apples, pears, etc., are sources of infection. 

In a recent paper Dr. Barringer! gives a number of observa- 
tions which tend to show that the dust from American rail- 
road beds, through the discharge of typhoid patients while travel- 
ing over the roads when in the infective stage, is a probable source 
of typhoid infection, which has not been generally appreciated. 


THE REMOVAL OR DESTRUCTION OF TYPHOID ORGANISMS IN FOOD 
AND WATER. 

Heretofore there have been two principal methods for the removal 
of typhoid organisms from drinking-water, namely: (1) Filtration 
on a large scale, and (2) filtration and boiling on a small scale. 
Many bic-chemical methods for the purification of water have been 
proposed, some of which may be enumerated: 

(1) Aqua regia followed by sodium carbonate. 

(2) Bleaching powder followed by sodium bicarbonate. 

(3) Various permanganates, as potassium, calcium, aluminum, or 
barium. 

(4) Perchloric acid. 

(5) Bromine followed by ammonia. 

(6) Iron chloride and sodium carbonate. 

(7) Sodium bisulphate. 

(8) Peroxide of chlorine. 

(9) Kerosene. 

(10) Silver salts. 

(11) The alum process has been used for purifying the water sup- 
plies of large cities. 


1 The Virginia Medical Semi-Monthly, February 12, 1904, p. 501. 
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The use of electricity (12), as also of ozone (13) has been proposed, 

The use of copper (14) for the purification of water on a large 
scale was first proposed by Dr. Moore and Mr. Kellerman, in a bul- 
letin of the U. S. Department of Agriculture a year ago. Ina sec- 
ond bulletin issued some weeks ago the authors have confirmed the 
efficiency of copper in the purification of water contaminated by 
alex. They also report in one instance the abatement of an epi- 
demic of typhoid fever in New Mexico, a’‘ter treatment of the water- 
supply with copper sulphate. At Columbus, O., the water was 
treated with copper sulphate during September, October, Novem- 
ber and December, when the number of typhoid cases was reduced 
to from four to sixteen per month. The treatment was discontinued 
and the number of typhoid cases rose from 91 to 376 per month 
during January, February and March. 

That copper has a marked toxic or oligodynamic action on fecal 
bacteria, including typhoid bacilli, has been known since the experi- 
ments of Israel and Klingmann! were reported in 1897, and their 
observations have been confirmed by Moore and Kellerman and by 
every one who has worked along these lines since? I have found that 
when copper foil is allowed to remain in distilled water from one to 
five minutes sufficient copper is dissolved by the water to kill typhoid 
organisms within two hours. 


THE EFFECTS OF COPPER ON LOWER ANIMALS AND PLANTS. 


It is well known that the action of copper salts upon both plants 
and animals varies quite considerably. Seeds, for example, may be 
treated with quite concentrated solutions of copper sulphate with- 
out impairing their germinating activities. I have sprayed certain 
plants, as the common plantain and poison ivy, with 10 per cent. 
copper sulphate solutions without noticing any ill effects. Very 
many plants withstand spraying with solutions of copper sulphate 
containing as much as I part per 1,000. The effects vary greatly 
according to the conditions which surround the plant. Seedlings 
of pea and corn, for instance, are killed when placed in solutions of 
copper sulphate I part to 200,000; but when the seedlings are 


1 Virchow’s Archiv, 147, 1897, pp. 293-340. 

*>See papers by M. E. Pennington, N. Gildersleeve and A. H. Stewart in 
American Journal of Medical Sciences, May, 1905, and by W. P. Mason, . 
Science, April 28, 1905. 
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placed in soil containing I part or even more of copper sulphate in 
2,000 parts of soil they remain uninjured. 

Nageli’s' experiments, performed during the ’80’s, showed that 
certain unicellular plants, as the alge, were killed by solutions con- 
taining exceedingly minute quantities of copper. His experiments 
have been repeatedly confirmed, and Israel and Klingmann observed 
a similar toxic action on other unicellular plants, notably some of 
the fecal bacteria and also on some of the unicellular animal 
organisms. 

While there are these experiments showing that certain plants 
and animals are killed by solutions containing as little as I part of 
copper to 1,000,000,000 of water, still there are other plants which 
are stimulated and under certain conditions even appear to be bene- 
fited by its presence. Frank and Krueger? have shown that if potato 
plants are properly supplied with copper, the plants are hardier, 
yield a larger crop, and live longer than they otherwise would. 

We may say in a general way that there are certain organisms 
which manifest a specific sensitiveness towards copper, including 
bacteria, one of the annelid worms, as well as other human para- 
sites, while others are unaffected or even stimulated by relatively 
large quantities of copper sulphate. The unicellular organisms are 
the ones which appear to be most sensitive to the action of copper. 


THE EFFECTS OF WATER TREATED WITH COPPER ON MAN. 


While it has been conclusively shown that exceedingly minute 
quantities of copper are toxic to typhoid organisms, still the ques- 
tion is raised by some as to the toxic effects on man when copper 
or its salts is used in the purification of drinking-water. In com- 
menting on a paper of mine on “ The Efficiency of Copper Foil in 
Destroying Typhoid and Colon Bacilli in Water,” a reviewer® writes 
as follows: “ While recommending the use of copper foil for the 
purification of drinking-water, the writer adduces no proofs as to 
freedom from toxic effects when water so purified is taken into the 
system over a considerable period of time.” My reason for not taking 


' Ueber oligodynamische Erscheinungen in lebenden Zellen. Neue Denk- 
schriften der schweizerischen naturforschenden Gesellschaft, 33-34 (1893- 


1895). 
2 Ber. d. Deutsch. Bot. Ges., 12, 1894, p. 8. 
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up the pharmacological phase of this question heretofore has been 
that my own experiments in the consumption of water treated with 
copper foil did not extend over a sufficient period of time to warrant 
me in making any statements in regard to the effects of water so 
treated. Then, too, I felt that the statements of pharmacologists 
and physiologists were conclusive as to the probable harmlessness 
to man of copper when used in the proportions necessary to purify 
water containing typhoid organisms. But since there seems to be 
some objection in certain communities to the drinking of water 
treated with copper, 1 have deemed it advisable to give my own 
experience in connection with this subject. 

For over six months all of the drinking-water consumed in my 
home has been treated with copper. A strip of copper foil, or sheet 
copper, 9 inches square, is placed in a vessel containing from 3 to 
4 quarts of water and allowed to remain from four to eight hours. 
The foil is first cleaned with powdered pumice, and retains its lustre 
for weeks unless the water contains a considerable quantity of sedi- 
ment, and provided the quantity of water is renewed immediately 
each time upon drawing off the sterilized water. On account of the 
varying ameunts of sediment we find it desirable to filter the water 
before treating it with the copper foil. Up to this time no ill effects 
have been noted from drinking the water so treated, and, in fact, 
our general health may perhaps be said to be better than usual, in 
that we have not had to consult a physician during this time. 
Another interesting observation is that the water being more pala- 
table than boiled water, we consume larger quantities, which possibly 
has some influence on the general bodily condition. 

Believing, as I have already indicated, that many vegetables may 
also be a source of infection, we take the precaution either to wash 
the vegetables to be eaten raw in copper-treated water or to place 
them, particularly in the case of lettuce and celery, in a vessel of 
water along with a strip of clean copper foil and allow them to 
remain from two to four hours with occasional agitation. 

The use of copper vessels would be more convenient, but of course 
is more expensive. I have also thought that water-pitchers and 
tumblers might be partly lined with pieces of copper foil. 

I may say in addition that I know of a number of families who 
have been using copper-treated water for even a longer period of 
time without any untoward effects. 
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THE ELIMINATION OF COPPER FROM WATER. 


Niageli! discovered during the course of his experiments that a 
solution of copper that was toxic to Spirogyra could be rendered 
harmless by the introduction of a number of more or less insoluble 
substances. Among those which he used for this purpose were the 
following: Sulphur (either roll or flowers), carbon (either graphite 
or soot), coke, coal, peat, black oxide of manganese, starch, cellu- 
lose (either as Swedish filter-paper, or cotton, linen or wood fiber), 
silk, wool, stearic acid, paraffin, gum, dextrin, egg albumin, glue. 
True and Oglevee? have studied the influence of insoluble sub- 
stances on the toxic action of poisons in solution, and have not 
only confirmed Nageli’s observation, but have shown that sand and 
‘powdered glass have the property of reducing the toxicity of solu- 
tions of copper. Moore and Kellerman have shown in their recent 
bulletin the relative decrease of the toxicity of copper sulphate 
solutions according to the amount of organic matter present, 
the amount of carbon dioxide dissolved in the water, or the tempo- 
rary hardness of the water. 

In addition, the copper is absorbed by the organisms which are 
killed, and is thus eliminated. It is, therefore, apparent that there 
are a number of ways by which the copper is removed from solu- 
tion and the toxicity of solutions containing it lessened. 

In the case of reservoirs treated with copper it is likely that none 
or very little copper remains in solution for any considerable period 
of time. By a combination of factors, such as (a) absorption by the 
organisms that are killed as well as by other organic matter; (4) 
by the formation of insoluble compounds with various inorganic 
salts; and (c) by adsorption by various insoluble materials, the 
copper is removed, so that by the time the water reaches the con- 
sumer there is probably no copper in solution, and the insoluble 
copper, if present, is necessarily more or less inert. Furthermore, I 
am of the opinion that there is more copper in solution in home- 
filtered water which has been treated with copper foil than in the 
water which reaches the consumer after treatment of a large 
reservoir with copper sulphate in the quantities proposed by Moore 
and Kellerman ‘for the purpose. 


- 'Loe. cit. 
? Botanical Gazette, 39, 1905, pp. 1-21. 
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THE OCCURRENCE OF COPPER IN FOODS. 


Among the other inorganic constituents which occur normally in 
the animal organism is copper, and its occurrence is so constant as 
to be spoken of as “normal copper.” It is not known, however, 
what part, if any, it plays in metabolism. The amount normally 
present varies with the food and with the individual. There is con- 
siderable data showing that the amount of copper in vegetables 
varies according to the amount of copper present in the soil, and 
owing to its wide distribution in soil, it is found in many plants. 
It is, therefore, naturally present in many foods, and may run as 
high as 0:560 gramme per kilogramme of dried substance, or even 
I part in 1,785 parts, in plants growing near copper works, as 
shown by Lehmann.! 

In addition, copper is added to many foods to enhance their ap- 
pearance. The custom of greening vegetables has been followed in 
a commercial way for over fifty years, and laws are being enacted 
defining the limit of copper which is permissible in food materials. 
The Swiss and Italian Governments allow a quantity of metallic 
copper not to exceed 100 milligrammes per kilogramme (or 1 part 
in 10,000) in vegetable preserves. In France the question of 
re-greening vegetables by means of copper sulphate has received 
careful attention, and while the practice was prohibited by law in 
1853, this prohibitory law was repealed in 1889. According to 
Leach: “ Examination of a large number of brands of canned vege- 
tables greened by copper, as bought in Massachusetts, showed that 
the amount used varied from a trace to 2:75 grammes per can, Cale 
culated as copper sulphate. . . . In the Massachusetts market 
labels like the following are not uncommon: ‘This package of 
French vegetables contains an equivalent of metallic copper not ex- 
ceeding 34 ofa grain.’ In Pennsylvania the law “ permits articles 
of vegetable food to contain as much as ;|, of I per cent. of metallic 
copper,” or I part to 5,000 parts of food. 

The following table shows the amount of copper found 1n various 
substances. A key to the literature quoted is afforded by the 
numbers in parentheses. 


' “ Hygienische Studien iiber Kupfer 1V,” Arch. f. Hygiene, 27, 1896. 
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TABLE SHOWING THE QUANTITY OF METALLIC COPPER IN MILLIGRAMS 
FOUND IN A KILOGRAM OF VARIOUS SUBSTANCES EXCEPT 
‘WHERE OTHERWISE STATED. 
Almonds (15) 


Bael, liquid extract (27) 
Barley (25)... 
Bean (8) 
Belladonna (27) 
3 alcoholic extract (27) 
Blood, cephalopods (6) 
crustaceans (6) 
gasteropods (6) 


Buaniy, sample No. 1 (18) 
No. 2 (18) 


Buckwheat 
Cannabis indica, alcoholic extract (27) 


Cherries (15) . 
Cinchona, liquid ocean (27) 
Chinois, green (15) 


yellow (15) 
» yellow (15) 
Cimicifuga, alcoholic extract (27) 
Cocoa, pure, free from husk (18) . 
a waning sugar and starch (18) 


Crabs, fresh-water (10) 
“salt-water (10) 

Cucumbers (15) 

Currants (15)... 

Duck, wild (11) 

Egg, yolk (11) 
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Egg, white (11) 
“yolk (11) 


Flesh, ox (22) 
Flour (19) 
Fucus vesiculosus, aqueous extract (27) 
Gall, beef (11) 
“ce “ce a 1} 
Gentian, aqueous extract (27) 
Glede, forked (whole bird) (12) 
Gooseberries (15) 
(Catawba) (19) 


(15) 
(Malaga) (19) 
Pomace, 1 kilogramme (20) 
Product, 1 
Green gages (15) . 
Guano, 1 kilogramme (26) 
Hazelnuts (15) 
Henbane (27) 
Ipecacuanha, aqueous extract (27) . 
beef (12) 


mutton (12) 
ox (12) 


Leaves of vines gathered near Pisa, Italy 
Lees, 1 kilogramme (3) 


Lentils (25) 
Licorice, aqueous extract (27) 
Liver, beef (12) . . 


275 
2 
(Concord) sprayed: with Bordeaux mixture (I9) .. . 2°40 
1°31 
18 
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Green Falmouth (9), peroyster........ o'4-I'4 
from near Swansea 40 
a 
Polycarpzea spirostylis (24) ........ a 
Preserves, green, 1 kilogramme (15)... 26-76 
fruits boiled in sugar, 1 kilogramme (15)... .. 4-9 
Quassia, aqueous extracts (27)... a 
Quercus macrocarpa, per kilogramme of dry matter (13) . . 500 
Syrup, New Orleans, No.10(19)....... 1°50 
Water, mineral ction Gettysburg, copper bicarbonate, per 
‘* carbon springs, Hampshire Co., W. Va., per gal. (16) b 
 Bagneres de Luchon (LaReim) (16). ........ b 
Wheat, summer, 1 kilogramme (25) eee. 190-230 


1(a) Indicates high percentage of copper. 
2(b) Indicates presence of copper (traces). 
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THE EFFECTS OF FOODS CONTAINING COPPER ON MAN. 


Being without any other reliable data as to the physiological effects 
of copper on man, save as a medicine, we naturally turn to the foods 
containing copper for evidence as to the effects of copper on man. 
The question has been repeatedly discussed before the courts, par- 
ticularly in England, and the studies of Lehmann and others in Ger. 
many have contributed materially to an elucidation of the problem. 

It is probable that the copper naturally occurring in plants is ina 
condition different from that found in food products which have been 
artificially treated with copper. That is, in the former case the 
copper is in a labile condition and therefore more assimilable, while 
in the latter case the compounds forméd by the combination of the 

copper with the proteids and chlorophyl are less soluble and the 
copper is extracted only in part by acids of the strength of the gas. 
tric juice. According to Tschirch and Brandel! the copper in these 
more or less insoluble compounds is but slightly toxic. “From 
experiments with copper proteid Filehne concluded that an amount 
equivalent to 0-500 gramme of copper per day would produce no 
notable result in an adult.” ? 

“ Contrary to the earlier teachings, recent observations tend to the 
view that there is no chronic copper poisoning comparable with that 
of lead. According to this view the long-continued ingestion of 
minute doses of copper by the stomach and the exposure to absorp- 
tion in handling and working the metal, are not capable of producing 
systemic poisoning. This view is based largely upon the negative 
results obtained in feeding-experiments with man and the lower 
animals, and in the therapeutic use of copper salts.” ? 

Galippe had all of the foods which were used in his family for 
fourteen months cooked in copper vessels, and reported that no 
trouble was experienced. Dr. Smith,’ in discussing the use of copper 
utensils for cooking purposes, says: “It seems impossible that 
enough copper could be present in food which would be eaten at 
one time to produce serious acute poisoning as has been frequently 
supposed, especially as the presence of as much as % a gramme of 
copper in 1 kilogramme of liquid food would produce a marked 
metallic taste.” 


1_Quoted by Dr. Smith in Buck’s ‘‘ Handbook of .Medical Sciences.”’ 
? Buck’s ‘‘ Handbook of Medical Sciences.’’ 


3 
‘ 
| 
. 


Am. Jour, tharm.} Use of Copper in Destroying Typhoid. 279 


Pasteur! says: “In regard to the toxicity of copper salts, it may 
be said it is almost impossible to take a dose large enough to pro- 
duce death, both from their horrible taste and from the violent 
vomiting which they produce. In small quantities the taste is not 
perceptible, and the salts are not only tolerated but absorbed, 
Workers in copper are often completely saturated with the metal, 
but do not suffer from it. Experiments on animal and human sub. 
jects have never given a worse result than vomiting or a temporary 
fit of colic. Copper normally exists in the human body. It gains 
entrance from various foods and drinks in the absence of all adultera- 
tion. It accumulates to a certain extent, but injury from this 
accumulation is unknown. In the samples submitted, copper exists 
to an extent varying between 16 and 45 milligrammes per kilo- 
gramme. . . . The quantity found does not constitute a danger 
to health.” 


CONCLUSIONS. 


(1) It is pretty well established that the typhoid organism is dis- 
seminated not only through water, but also through air and food, 
and may retain its vitality for a considerable period of time. 

(2) Typhoid organisms in water are eliminated by filtration, boil- 
ing and certain biochemical methods. Of the latter, the use of 
copper, as proposed by Moore and Kellerman, is probably the most 
efficient and at the same time most practicable, 

(3) While exceedingly minute quantities of copper in solution are 
toxic to certain unicellular organisms, as bacteria, it is safe to assume 
that the higher plants and animals, including man, are unaffected 
by solutions containing the same or even larger amounts of copper. 

(4) There being a number of factors which tend to eliminate 
copper from its solutions, it is hardly likely that there would be any 
copper in solution by the time the water from a reservoir reached 
the consumer if the treatment of the reservoir were in competent 
hands. 

(5) Many plants contain relatively large quantities of copper, and 
when these are used as food some of the copper is taken up by the 
animal organism, but there are no records of any ill effects from 


copper so consumed. yl 


1 Ann, ad’ Hyg., publ. Par., 3d ser., v. 3, p. 204. Mars., 1880. 


280 Use of Copper in Destroying Typhoid, 


LITERATURE CITED IN TABLES GIVING QUANTITY OF COPPER FOUND IN 
VARIOUS SUBSTANCES. 


1. Andouard. Recherche du cuivre dans les vins provenant de vignes trai- 
tees par le sulfate de cuivre. Bull. Soc. nat. d’agric. de France, Par., t. 
47, pp. 40-42. 1887. 

2. Braithwaite, J. Oldham. Note on a sample of green olive oil and a test 
for copper therein. Pharm. Jour. and Trans., Lond., 3d ser., v. 18, 
No. 888, p. 12. July 2, 1887. 

3. Crolas and Raulin. ‘Traitement de la vigne par les sels de cuivre contre le 
mildew. Compt. rend. Acad. d. sc., Par., v. 103, No. 22, pp. 1068-1070, 
29 Nov., 1886.. 

4. Cuzent. Vergiftung durch kupferhaltige Austern. Journ. f. Prakt. 
Chem., Leipz., v. 88, No. —, pp. 446-447. 1863. Abstract of Compt. 
vend. Acad, d. sc., Par., v. 56, No. 9, p. 402. 2 Mar., 1863. 

5. Deschamps. Sur le cuivre physiologique. Aull. Acad. de med., Par., 
Ann. 12, t. 13, pp. 542-544. 1847-48. 

6. Fredericq. Sur l’hemocyanine substance nouvelle du sang de pouple 
(Octopus vulgaris). Compt. rend. Acad. d. sc., Par., v. 87, No. 25, pp. 
996-998. 16 Dec., 1878. 

7. French Peas a L,’Anglaise (Copper Content). Pharm. Jour. and Trans., 
Lond., v. 55, 4th ser., No. 1313, v. I, p. 169. Aug. 24, 1895. Abstract of 
Brit. Med. Jour., v. 1, No. 1780, p. 342. Feb. 9, 1895. 

8. Galippe. De l’usage des vases culinaires en cuivre. Avzn. d’ Hyg., Par., 
2d ser., t. 50, No. 108, pp. 426-433. Nov., 1878. 

Galippe. Reverdissage des legumes par le cuivre. Ann. d'’/1yg., Par., 
3d ser., v. 3, pp. 531-534. Juin, 1880, 

Galippe. Sur la presence du cuivre dans le cacao et dans le chocolat. 
Jour. de Pharm, et de Chim., Par., 5th ser., v. 7, pp. 505-508. Juin, 1883. 

9. Herdman, W. A., and Lowe, W. F. Copper in oysters. harm. Jour. 
and Trans., 1,ond., v. 68, 4th ser., v. 4, No. 1392, p. 162. Feb. 27, 1897. 
Abstract of Nature, Lond., v. 55, No. 1414, pp. 105-1c7 (see p. 7) 
Dec. 3, 1896; No. 1425, pp. 366-367. Feb. 18, 1897. 

10. Hilger, A. Ueber die hygienische Bedeutung des Kupfers mit Rucksicht 
auf die Konserven. (Discussion.) Ber. u. d. 77. Versamml. d. Verein 
bayer. Vertret. d. ang. Chem. 1892. Wiesb., p. 29. 1893. 

11. Lehmann, K. B. Ueber die hygienische Bedeutung des Kupfers mit Ruck- 
sicht auf die Konserven. Ser. uw. d. 11. Versammil. d. Verein bayer. 
Vertret.d. ang. Chem. 1892. Wiesb., pp. 16-26. 1893. 

12. Lehmann, K. B. Hygienische Studien uber Kupfer. Arch. f. Hyg., 
Munchen und Leipz., Bd. 24, Hft. 1, pp. 1-83. 1895. (See pp. 37-40.) 

13. MacDougal, D. T. Copper in plants. ofan. Gaz., Chicago, v. 27, No. 1, 
pp. 68-69. Jan., 1899. 

14. MeElroy, K. P., and Bigelow, W. D. Canned wimiehies U. S. Dept. 
Agric., Div. Chem., Bull. 13 (Foods and food adulterants, pt. 8). 1893. 
(See p. 1075.) 

15. Mayrhofer, J. Ueber den Kupfergehalt der Konserven. Ser. u. d. zo. 
Versamml. d. Verein bayer. Vertret. d. ang. Chem. 1891. Wiesb., pp. 


77-84. 1892. 


| 
| 


Progress in Pharmacy. 281 

16. Mineral Spring Waters. U. S. Dispensatory, Phila., 15th ed., pp. 1821- 
1850. 1883. (See p. 1827.) 

17. Nessler, J., and Barth, M. Ueber Untersuchung von Branntweinen, 
Ztschr. f. anal. Chem., Wiesb., v. 22, pp. 33-43. 1883. 

18. Paul, B. H., and Cownley, A.J. Detection of copper in vegetable sub- 
stances. Pharm. Jour. and Trans., Lond., v. 56, 4th ser., v. 2, No. 
1354, PP. 441-442. June 6, 1896. 

19. Penny, C. L. Several articles of food known to be healthful found to con- 
tain small quantitiesof copper. Delaware Agric. Expr. Station, 2d Ann. 
Rep., 1889, pp. 172-174. 18go. 

20. Rossel, A. /Jour. d’ Agric., Suisse, Geneve, 1886, No. 49. 

21. Sarzeau. Sur la presence du cuivre dans les vegetaux et dans le sang. 
Jour. de Pharm., Par., t. 16, No. &, pp. 505-518. Aout, 1830, 

22. Sarzeau. Du cuivre dans le pain. Usage de pains fabriques avec le sul- 
fate de cuivre. /our. de Pharm., Par., t. 18, No. 4, pp. 217-221; No. 11, 
pp. 653-660. Avril, Nov., 1832. 

23. Sestini, Fausto. Estratto. Ann. R. Accad. di Agric. di Torino, 1892, 
V. 25, 57- 

24. Sketchley. The copper plant. Pharm. Jour. and Trans., Lond., 5th 
ser., v. 6, No. 1440,-p. 89. Jan. 29, 1898. Review of Gardner's Chron. 
Lond., 3d ser., v. 22, No. 572, p. 417. Dec. 11, 1897. 

25. Vedrédi. Copper—determination in vegetables. Proc. Am, Pharm. Asso., 
Balt., 44th meet., pp. 719-720. 1896. Abstract in Chem. Ztg., Cdthen, 
20 J., No. 40, pp. 399-400. 

26. Wicke, Wilh. Ueber das allgemeine Vorkommen des Kupferoxyds im 
Boden und in den Pflanzen. Nachr. k. Geselisch. d. Wissensch. zu 
Gotting., No. 13, Aug. 10, 1864, pp. 269-275. 1865. 

27. Will, W. Watson. The purity of extracts. Pharm. Jour. and Trans., 
Lond., v. 51, 3d ser., v. 22, No. 1131, pp. 701-702. Feb. 27, 1892. 

28. U.S. Dispensatory. Wood, Remington and Saitler. 18thed. Aug., 1899, 


p- 1352. 


PROGRESS IN PHARMACY. 


A QUARTERLY REVIEW OF SOME OF THE MORE INTERESTING LITERA» 
TURE RELATING TO PHARMACY. 


By M. I. WILBERT, 
Apothecary at the German Hospital, Philadelphia. 


The most evident signs of progress in the healing art are to be 
found in the general interest that is being manifested in all matters 
relating to the education of future physicians and of future 
pharmacists. 

It is becoming more and more recognized that the safeguarding 
of human life and the preservation of the health of individual citi- 
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zens is, after all, a matter Of considerable importance, and is not to 

be entrusted, haphazardly, to ignorant or irresponsible individuals 

or to charlatans and quacks. o 

That the part that is to be taken by future pharmacists, in this 
connection, is admittedly an important one is evidenced by the 
nature of the attempted, or enacted, legislation, and also by the 
trend and the tone of the discussions relating to the advanced 
standing and requirements of the future pharmacist. 

Prerequisite Law in Pennsylvania.—This law, recently signed by 
Governor Pennypacker (see A. J. P., 1905, page 182), probably con- 
stitutes the most important piece of legislation, from a pharmaceuti- 
cal point of view, that has been enacted since the passage of the 
first prerequisite law, in New York State, a little more than a year 
ago. The law itself, while not all that could or should be desired, 
certainly constitutes a step in the right direction, and will do much 
toward giving to pharmacists in this State the recognition they 
rightfully deserve as being possessed of duties and attainments 
apart from those as shopkeepers. On the other hand, this law also 
imposes on present-day pharmacists added obligations to justify the 
enactment of the law, and to warrant its being continued on the 
statute book of the Commonwealth. 

The evident shortcomings of the Pennsylvania law are to be found 
in the fact that it does not include provisions for some tangible 
evidence of the necessary preliminary education, and does not de- 
fine what is meant by “some reputable and properly chartered 
college of pharmacy.” It is possible, of course, that these additional 
points may safely be left to the discretion of the members of the 
State Board of Pharmacy, but it would nevertheless be more satis- 
factory if they could be clearly defined, and, at some subsequent 
time, be embodied in the law itself. 

Pharmaceutical Education in Great Britain is still attracting con- 
siderable attention, and is a favorite subject for discussion in 
pharmaceutical circles. At a recent dinner of past and present 
students of the School of Pharmacy of the Pharmaceutical Society 
of Great Britain, Mr. Walter Hills, the treasurer of the society, said 
that, with the increase in the number of universities willing to in- 
clude a course in pharmacy, it was quite probable that the School 
of Pharmacy, so long and so well conducted by the Pharmaceutical 
Society, would not be able to continue. He himself thought it 
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very desirable that pharmaceutical students should receive their 
scientific training, particularly in subjects such as chemistry and 
botany, side by side with students for other professions. (Phar. 
Four., March, 1905, page 336.) 

Counctl on Medical Education of the American Medical Association. 
The first annual conference of this Council was held in Chicago, 
April 20, 1905, and was attended by representatives of State and 
Territorial boards of examiners, and also by representatives of the 
American and Southern Medical College Associations and the 
Government medical services. 

The object of the Council is to bring together and to co-ordinate 
the different interests bearing on the education, and regulation of 
prospective medical practitioners. 

The reports of the different sub-committees, particularly the re- 
port of the Committees on Preliminary Education and on Medical 
Curriculum, were exhaustive and suggested an outline of require- 
ments that, if adopted, will contribute very materially to elevate 
the standard and attainments of future medical men. (Four. Amer. 
Med. Assoc., May 6, 1905, p. 1470.) 

The Council on Pharmacy and Chemistry of the American Medical 
Association —This Council, the objects and aims of which have been ~ 
discussed in this JouRNAL (A. J. P., 1905, p. 179), has been the subject of 
considerable comment in medical as well as pharmaceutical journals, 
Practically all of the journals that are not directly under the influence 
of proprietary houses of a questionable character have endorsed 
the objects of this Council. The Apothecary for April, in reterring 
to the announcement of the Council on Pharmacy and Chemistry, 
says that “ it is fraught with vital interest to both the medical and the 
pharmaceutical professions of this country, and is, we sincerely be- 
lieve, the announcement of the beginning of a better order of things, 
when much that is unfair and dishonest and uncertain and unethi- 
cal in the practices of druggist, physician and manufacturer will be 
cleared away.” 

Another interesting announcement in this same connection is the 
avowed intention of several manufacturers of so-called patent medi- 
cines to publish.the formule of their preparations on each package. 
While this is probably done to meet the requirements that will 
probably be made in Venezuela, Cuba and in New Zealand, it also 
evidences the trend of the times, the abolition of secrecy, and is 
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simply a forerunner of the general adoption of the same practice by 
all manufacturers. 

Propnetaries in Great Britain.—Peter MacEwan, F.C.S., pharma- 
ceutical chemist, in an address before the Western Chemists’ Associa- 
tion, London, on the question—Are British pharmacists decadent ?_ 
in speaking of the dispensing of to-day, enumerated an analysis of a 
total of 1,728 prescriptions from twenty-eight different sources. Of 
these, 178, or a trifle over 10 per cent., included proprietary reme- 
dies. The lowest average was 2 per cent. and the highest 74 per 
cent. The latter was, however, exceptional, and the majority of the 
contributors expressed their satisfaction at the fact that the proprie- 
taries came out lower than they had expected. 

The comments and opinions of some of these correspondents are 
not alone interesting, but also instructive. Mr. E. Saville Peck, 
of Cambridge, says: ‘‘ There appear to be fewer proprietary articles 
than usual. I maintain that when a physician who has acquired 
and retained the art of prescribing can rely upon the ability and the 
conscientiousness of the pharmacist, he is generally inclined towards 
official preparations, I believe that one of the main factors in the 
development of the custom to order “ branded drugs’’ has been the 
inefficiency of many pharmacists, or rather I should say chemists or 
pseudo.chemists.” 

Mr. Harold Wyatt, Liverpool, says: “ The prescribing of special 
preparations, outside those of the Pharmacopceia, is an evil which 
I firmly believe is to be laid at the door of the pharmacist 
himself rather than at that of the medical man. Where the 
pharmacist is ready to assist the doctor with useful and practical 
suggestions in which his acquaintance with pharmacopceial drugs, 
galenicals and methods is evident, it will be invariably seen that the 
doctor is ready and even anxious to order official preparations in- 
stead of secret compounds of hypothetical value.” (Chem. and Drug., 
March, 1905, p. 437.) 

Among the more interesting publications relating to pharmacy 
that have recently appeared, the General Index to Vols. I to L of the 
Proceedings of the American Pharmaceutical Association is by far the 
most interesting and most valuable. If, as has been frequently as- 
serted, the knowing how or where to obtain information is a fair 
alternative for the actual possession of the information, then this 
volume should certainly occupy a prominent place with the usual 
books of reference on the shelves of the up-to-date apothecary. 
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The Immunity Unit for Standardizing Diphtheria Antitoxin is the 
title of Hygienic Laboratory Bulletin No. 21, April, 1905. This 
bulletin, by Dr. M. J. Rosenau, the director of the laboratory, 
describes the principles that are involved and the methods that are 
employed for obtaining the immunity unit for measuring the 
strength of diphtheria antitoxin. 

The pamphlet contains a readily understood description of 
Ehrlich’s side-chain theory of immunity, and for this reason alone 
should be carefully studied by all who are in any way interested in 
the production, sale or use of diphtheria antitoxin. 

This bulletin also contains the official text of the description of 
anti-diphtheritic serum, to be included in the forthcoming edition of 
the United States Pharmacopceia. This description is interesting, 
as, in addition to indicating the general lines that will probably be 
followed in other descriptions, it constitutes practically the first 
official announcement that anti-diphtheritic serum is to be included 
among the official medicaments. 

The United States Pharmacopetia, 1900—According to a prelimi- 
nary announcement in Medical Book News for April, the forth- 
coming edition of the Pharmacopceia will contain many changes and 
improvements. Assays have been introduced for alkaloidal drugs. 
The strengths of tinctures have been amended so as to reduce them 
practically to two classes—1o per cent. for the more powerful 
preparations and 20 per cent. for the others. Purity rubrics have 
been inserted, which will tend to define the limits of innocuous 
foreign substances. Many obsolete drugs and preparations have 
been omitted. Reliable new synthetics have been introduced, and 
also average doses for the first time in the history of pharmacopceial 
revision in America. 

Morphine Centenary.—The one hundredth anniversary of the dis- 
covery of morphine by Sertiirner was celebrated on March 20, 1905, 
by the unveiling of a memorial tablet on the “ Hochzeitshaus” in 
Hameln, in which the “ Raths Apotheke,” at one time owned by 
Sertiirner, was formerly located. The discovery of morphine itself 
was probably made in the Adler Apotheke, in Paderborn, where 
Sertiirner had served as an apprentice, and where, at the time of his 
discovery, he was employed as an assistant. 

Friedrich Wilhelm Adam Sertiirner was born July 19, 1783, at 
Neuhaus, near Paderborn, where he was also educated. From 1799 
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to 1803 he served as apprentice in the Adler Apotheke at Pader- 
born, then owned by F. A. Cramer. Sertiirner remained here until 
the spring of 1806, when he entered as an assistant in the Rats. 
apotheke at Einbeck. In the fall of 1809 he opened a second apotheke 
at Einbeck and it was here that he completed his study of morphine, 
in 1815-16. On the death of the proprietor of the Ratsapotheke in 
Hameln, in December, 1819, Sertiirner became his successor and 
remained until his death, February 23, 1841. 

A Canadian Compendium of Medicines—A small pamphlet, con- 
taining formulas for preparations that are more or less extensively 
used by Canadian physicians, has been published under the auspices 
of the Ontario College of Pharmacy. 

The object of publishing this compendium is highly commend. 
able-—the authorization and establishment of uniform and authori- 
tative standards for medicinal articles required by both professions. 
The use of alternative formulas, British Imperial and Metric weights 
and measures, is to be deplored, as it detracts materially from con- 
ciseness and is likely to lead to misunderstandings and mistakes. 

Administration of Antidiphtheritic Serum by Mouth.—A. M. Pilcher, 
while preparing to inject a patient with antidiphtheritic serum, broke 
his syringe and was in desperation induced to administer the intended 
dose by mouth. The prompt reaction that was obtained in this par- 
ticular case induced him to repeat the experiment with like results. 
Pilcher thinks that the reaction is quite as prompt as by injection 
and much less objectionable. (Ajpothek. Zettg., 1905, page 156, from 
Brit. Med. Four.) 

The Steriiization of Water by Means of Nitro muriatic Acid —A. 
K. Federoff has duplicated the experiments that have been made 
by other investigators and finds that 0:06 per cent. of nitro-muriatic 
acid reduces the number of micro-organisms in well-water from 
3,957 to 277 colonies in twenty minutes. In another experiment 
they were reduced from 1,734 to 70 in thirty minutes and from 
1,590 to 40 in forty-five minutes. ; 

The action on typhoid bacilli was determined by inoculating water 
with bouillon cultures of typhoid bacilli. Federoff finds that, from 
the point of view of the bacteriologist, nitro-muriatic acid is a useful 
and efficient méans for sterilizing water; whether or not it is objec- 
tionable from a hygienic point of view is to be determined. (Chem. 


Latg. Rept., 1905, page 108.) 
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Comparative Toxicity of Phenol and Cresols—Tollens has made a 
series of experiments on frogs, mice and ca‘s to determine the 
toxicity of phenol and sodium phenate as compared to ortho, 
meta and para cresol. He finds that para cresol is more poisonous 
than phenol; that ortho cresol is about equal in its toxicity to 
phenol, and that meta cresol is less powerful than either of the 
others. (Phar. Four., March, 1905, page 405; from Arch. f. exper. 
Pathol.) 

Urotropin, Helmitol and Neurotropin.—A. Nicolaier has made a 
series of experiments and finds that despite the fact that theoretically 
methylene.citric acid (Helmitol) and the methylene citric acid com- 
binations with hexamethylenetetramine (Neurotropin), should lib- 
erate larger quantities of formaldehyde than hexamethylenetetra- 
mine, these preparations, when given to dogs or men, appeared to 
have the reverse of the expected action. 

Hexamethylenetetramine is found to be the most active and the 
methylenecitric acid the least. (Phar. Four., 1905, page 405; from 
Arch. f. Klin. Med.) 

The Relations between Natural and Synthetical Glycerophosphoric 
Actd.—¥ rederick B. Power and Frank Tutin have experimentally 
confirmed the observations of Carré, that at temperatures above 
110° the interaction between phosphoric acid and glycerole results 
in the production of varying amounts of diester accompanying the 
monoester or glycerophosphoric acid. They do not agree with 
Willstatter and Diideke that the natural and the synthetical glycero- 
phosphoric acid are not identical, but believe that the latter authors 
have been misled by the accompanying contamination of the glycero- 
phosphoric acid by the diester. (Chem. and Drug., March, 1905, 
page 394.) 

Guadeloupe Faborandi.—Dr. G. Weigel has had an opportunity of 
examining a sample of Guadeloupe Jaborandi. The leaves are par- 
ticularly noticeable for their size, some of them being as much as 20 
centimetres long and I0 centimetres wide, the average leaf being to 
centimetres long and half as wide. As a chief characteristic of 
Guadeloupe Jaborandi, Weigel points out that the midrib on the 
under side of the leaf is particularly prominent. An assay of the 
sample showed it to contain but 0°353 per cent. of alkaloids. (Phar. 
Centrh., 1905, page 146.) 

Commercial Formaldzhyde Solutions —W. K. Schulz has examined 
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a number of samples o. solution of formaldehyde, comparing them 
with the requirements of the new Russian Pharmacopeeia. He finds 
that solutions having a neutral or only slightly acid reaction are not 
to be had and believes that 0:23 per cent. of formic acid is permis- 
sible. Schulz was not able to find a sample containing 40 per cent. 
of formaldehyde, and believes that 35 per cent. would be a more 
reasonable requirement. All of the samples examined by him con- 
tained an appreciable amount of ash, in several cases as much as 
1-5 milligrammes in I c.c. of the solution. (Chem. Zeitg. Rept., 1905, 
page 105.) 

Lycopodium.—G. Weigel (Phar. Centrh., 1905, page 208) refers 
to several of the constantly recurring adulterations of lycopodium, 
and asserts that pine pollen is, in some parts of Europe, a well- 
established substitute for lycopodium. It is known as Austrian or 
Hungarian lycopodium, and is gathered and sold in considerable 
quantities. In addition to its sale as a distinctive commercial article, 
it has been used quite extensively as an adulterant of true lycopo- 
dium. Starch and talcum are also mentioned as having been found 
as adulterants in lycopodium. Weigel also mentions another, to 
him, novel adulterant that appears to have many of the physical 
characteristics of true lycopodium. This substance has been more 
carefully studied by Dr. Van Italie, who has discovered this adul- 
terant to be powdered amber, colored possibly with some coal-tar 
dye. The most satisfactory method for detecting this rather novel 
adulterant is by means of the microscope, which, owing to the want 
of structural detail in the powdered amber, readily differentiates 
between it and the characteristic shape and markings of the sporules 
of lycopodium. 

A New Reaction for Sugar of Milk.—If a solution of 0-5 gramme 
of sugar of milk in 10 c.c, of water of ammonia is carefully heated 
to such a point that ammonia is vaporized without boiling, the solu- 
tion will, in the course of fifteen or twenty minutes, become dark 
red. Solutions of different varieties of other sugars become yellow 
on heating with ammonia. (Phar. Centrh., 1905, page 274.) 

Maximal dose of adrenalin and analogous preparations of the supra- 
renal capsules has been established by B. Miller, who recommends 
that doses of 0-c0009 should not be exceeded. This quantity may 


' be increased to 0-00015 in cases where the patient is under the influ- 


ence of an anesthetic without producing untoward results. (Zeits. 
a, All. Oest. Apoth. Ver., 1905, page 325.) 
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Eserine Oil Solutions —Emil Wild suggests the use of eserine in 
olive oil as a desirable substitute for aqueous solutions. The advan- 
tage of the oil solution is to be found in the fact that they are active, 
sterile, perfectly stable and non-irritating. The writer uses physos- 
tigmine salicylate, dried at 100° C., and subsequently dissolved in 
olive oil at a somewhat higher temperature. (Phar. Zettg., 1905, 
page 208.) 

Calomelol_—This is a white or grayish-white powder that is prac- 
tically odorless as well as tasteless. In 50 parts of cold water it is 
soluble or rather miscible to a permanent opalescent mixture. Calo- 
melol is also soluble in dilute solutions of sodium chloride, solution 
of albumen and in other similar solutions. It is insoluble in alcohol, 
ether or chloroform. 

Calomelol is said to consist of 75 per cent. of mercurous chloride 
and 25 per cent. of soluble albuminoids, It is used externally as a 
dusting powder and also in form of an ointment. (Afothek. Zettg., 
1905, page 227.) 

Lentin.—This is said to be metaphenylendiamin hydrochlorate, 
and is recommended to be used in cases of acute dysentery. Dose, 
for adults, O:I to 0-3 gramme three times a day. (Afothek. Zeitg., 
1905, page 156.) 

Neuronal.—This is diethyl brom acetamide, a white crystalline 
powder having a camphoraceous odor and a bitter, cooling taste. It 
melts at 66° to 67° C. Neuronal is soluble in about 120 parts of 
cold water, and is decomposed by boiling water; it is freely soluble 
in alcohol, ether and the fatty oils. Hot or boiling solutions of an 
alkali decompose neuronal with the formation of hydrocyanic acid 
as one of the products of decomposition. 

This formation of hydrocyanic acid is said to take place, even at 
ordinary temperatures, and with dilute solutions of an alkali. (Phar. 
Centrh., 1905, page 68.) 

Perugen.—This is a trade name for a synthetic balsam of Peru 
made in Germany. Perugen is said to have the consistency of 
syrup, to be brownish red in color, and to have a specific gravity 
of 1-141. It is also said to have the agreeable characteristic odor 
of balsam of Peru, and to be soluble in all proportions in absolute 
alcohol and in chloroform, but not readily miscible with the fatty oils. 
Alcoholic solutions give an acid reaction with litmus paper. Peru- 
gen conforms very closely to the German Pharmacopceia require- 
ments for balsam of Peru. (Phar. Zettg., 1905, page 307.) 
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a number of samples o. solution of formaldehyde, comparing them 
with the requirements of the new Russian Pharmacopeeia. He finds 
that solutions having a neutral or only slightly acid reaction are not 
to be had and believes that 0:23 per cent. of formic acid is permis- 
sible. Schulz was not able to find a sample containing 40 per cent. 
of formaldehyde, and believes that 35 per cent. would be a more 
reasonable requirement. All of the samples examined by him con- 
tained an appreciable amount of ash, in several cases as much as 
1-5 milligrammes in I c.c. of the solution. (Chem. Zeitg. Rept., 1905, 
page 105.) 

Lycopodium.—G. Weigel (Phar. Centrh., 1905, page 208) refers 
to several of the constantly recurring adulterations of lycopodium, 
and asserts that pine pollen is, in some parts of Europe, a well- 
established substitute for lycopodium.. It is known as Austrian or 
Hungarian lycopodium, and is gathered and sold in considerable 
quantities. In addition to its sale as a distinctive commercial article, 
it has been used quite extensively as an adulterant of true lycopo- 
dium. Starch and talcum are also mentioned as having been found 
as adulterants in lycopodium. Weigel also mentions another, to 
him, novel adulterant that appears to have many of the physical 
characteristics of true lycopodium. This substance has been more 
carefully studied by Dr. Van Italie, who has discovered this adul- 
terant to be powdered amber, colored possibly with some coal-tar 
dye. The most satisfactory method for detecting this rather novel 
adulterant is by means of the microscope, which, owing to the want 
of structural detail in the powdered amber, readily differentiates 
between it and the characteristic shape and markings of the sporules 
of lycopodium. 

A New Reaction for Sugar of Milk.—If a solution of 0-5 gramme 
of sugar of milk in 10 c.c, of water of ammonia is carefully heated 
to such a point that ammonia is vaporized without boiling, the solu- 
tion will, in the course of fifteen or twenty minutes, become dark 
red. Solutions of different varieties of other sugars become yellow 
on heating with ammonia. (Phar. Centrh., 1905, page 274.) 

Maximal dose of adrenalin and analogous preparations of the supra- 
renal capsules has been established by B. Miiller, who recommends 
that doses of 0-00009 should not be exceeded. This quantity may 
be increased to 000015 in cases where the patient is under the influ- 
ence of an anesthetic without producing untoward results. (7Zeiés. 
d. All. Oest. Apoth. Ver., 1905, page 325.) 
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Eserine Oil Solutions—Emil Wild suggests the use of eserine in 
olive oil as a desirable substitute for aqueous solutions, The advan- 
tage of the oil solution is to be found in the fact that they are active, 
sterile, perfectly stable and non-irritating. The writer uses physos- 
tigmine salicylate, dried at 100° C., and subsequently dissolved in 
olive oil at a somewhat higher temperature. (Phar. Zettg., 1905, 
page 208.) 

Calomelol.—This is a white or grayish-white powder that is prac- 
tically odorless as well as tasteless. In 50 parts of cold water it is 
soluble or rather miscible to a permanent opalescent mixture. Calo- 
melol is also soluble in dilute solutions of sodium chloride, solution 
of albumen and in other similar solutions. It is insoluble in alcohol, 
ether or chloroform. ; 

Calomelol is said to consist of 75 per cent. of mercurous chloride 
and 25 per cent. of soluble albuminoids. It is used externally as a 
dusting powder and also in form of an ointment. (Ajothek. Zettg., 
1905, page 227.) | 

Lentin.—This is said to be metaphenylendiamin hydrochlorate, 
and is recommended to be used in cases of acute dysentery. Dose, 
for adults, O-I to 0-3 gramme three times a day. (Apothek. Zeitg., 
1905, page 156.) 

Neuronal.—This is diethyl brom acetamide, a white crystalline 
powder having a camphoraceous odor and a bitter, cooling taste. It 
melts at 66° to 67° C. Neuronal is soluble in about 120 parts of 
cold water, and is decomposed by boiling water; it is freely soluble 
in alcohol, ether and the fatty oils. Hot or boiling solutions of an 
alkali ds:compose neuronal with the formation of hydrocyanic acid 
as one of the products ef decomposition. - 

This formation of hydrocyanic acid is said to take place, even at 
ordinary temperatures, and with dilute solutions of an alkali. (Phar. 
Centrh., 1905, page 68.) 

Perugen.—This is a trade name for a synthetic balsam of Peru 
made in Germany. Perugen is said to have the consistency of 
syrup, to be brownish red in color, and to have a specific gravity 
of 1-141. It is also said to have the agreeable characteristic odor 
of balsam of Peru, and to be soluble in all proportions in absolute 
alcohol and in chloroform, but not readily miscible with the fatty oils. 
Alcoholic solutions give an acid reaction with litmus paper. Peru- 
gen conforms very closely to the German Pharmacopceia require- 
ments for balsam of Peru. (Phar. Zeitg., 1905, page 307.) 
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Quinine Glycerophosphate occurs in well-defined crystalline needles. 
Carré finds that glycerophosphoric acid furnishes two salts of 
quinine—a basic and a neutral salt. The pure basic salt can be ob. 
tained by mixing alcoholic solutions in the proportion of 1 mole- 
cule of the glycerophosphoric acid and 2 molecules of quinine. 
Operating with absolute alcohol an anhydrous salt is obtained, while 
with 80 per cent. alcohol a hydrated salt results. The salt is pre- 
cipitated from the alcohol by the addition of ether, and finally 
crystallized from warm alcohol. (Chem. and Drug., September, 
1904, page 466, from Bull. Soc. Chem. de Pans.) 

Rexotan is a new astringent prepared by Aufrecht by the con- 
densation of tannic acid and urea by means of formic aldehyde. It 
has the chemical formula C,,H,,N,O,. (Chem. and Drug., Septem. 
ber, 1904, page 546.) 

Sodium FPerborate, NaBO;, may be made by dissolving 100 
grammes of borax in 900 ¢.c. of water with the addition of 285 
grammes of sodium hydrate. To this solution is added 1,350 c.c. of 
a purified solution of hydrogen dioxide. After about one hour in 
the cold, crystals of NaBO, begin to separate. 

The dried perborate may be kept indefinitely without change, and 
contains 10°3 per cent. of available oxygen. At 17° C. water will 
dissolve 117 per cent. of the perborate, corresponding to a solution 
of 0:26 per cent. of hydrogen dioxide. The solution of perborate 
has an alkaline reaction, due probably to the partial decomposition 
of the NaBO, to hydrogen dioxide and sodium metaborate. (Chcm. 
Zeitg. Rept., 1905, page 99.) 

Stovaine—Dr. F. Zernik has submitted stovaine to an extensive 
critical study, and defines it as a tertiary amino alcohol, chemically 
the chlorhydrate of benzoyl ethyl dimethyl amino propanol. Sto- 
vaine is readily soluble in water, alcohol or acetic ether. It has 
been recommended as a substitute for cocaine, used in the same way 
and in about the same doses. (Apoth. Zettg., 1905, p. 174.) 

Stovaine, Untoward Effect of —Dr. D. A. Sinclair, at a meeting 
of the Clinical Society of the New York Polyclinic School and Hos- 
pital, reported the use of stovaine in four cases with very unsatisfac- 
tory results. In his hands it proved less efficacious, in anesthetic 
effect, than cocaines, and gangrene followed its use in three of the 
patients. A 2 per cent. solution was used. (Zhe Drug Circ., 1905, 


p. 152) 
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Polychloral (Polymerized Chloral).—This substance is obtained by 
the action of dehydrating agents on chloral. - Polychloral occurs in 
white crystalline tasteless masses, slightly soluble in cold water or in 
cold alcohol ; readily soluble in hot water or in hot alcohol, forming 
with the former chloral hydrate, and with the latter chloral alcohol- 
ate. Heated gradually, polychloral is vaporized without melting. 
It melts at 153° to 155° C. 

Polychloral has been suggested as an efficient hypnotic. It may 


_ be given in doses from 0°75 to 2-00 grammes three times a day. 


Viferral is a trade name for a product chemically identical with 
polychloral, but made under a patented process, using pyridine as 
the dehydrating agent. (Vier. Fahrs. f. Prak. Phar., 1905, p. 26.) 


CORRESPON DENCE. 
AMERICAN PHARMACEUTICAL ASSOCIATION. 


Prof. Henry Kraemer, Editor American Fournal of Pharmacy. 

Dear PROFESSOR KRAEMER:—It affords me pleasure to inform you 
that the Fifty Years’ Index of the Proceedings is now ready for de- 
livery, and on behalf of the officers and members of the American 
Pharmaceutical Association I beg to ask that you give the fact ex- 
tended publicity in your valued JouRNAL, with the view of furthering 
the use of the book. 

I am enclosing herewith a copy of the preface of the index for 
your guidance, and beg to add that all orders for the book should 
be addressed to this office. 

Thanking you in advance for the favor, 

Very truly yours, 
Cuas. Jr. 


PREFACE TO THE FIFTY YEARS’ INDEX OF THE PROCEEDINGS OF THE 
AMERICAN PHARMACEUTICAL ASSOCIATION. 


- On the occasion of the fiftieth anniversary of the organization of 
the American Pharmaceutical Association in 1902, the preparation of 
a collective index of the first fifty volumes of Proceedings, 1851 to 
1902, inclusive (none having been issued in 1861), was agreed upon. 
The manuscript of the Collective Index was prepared under the di- 
rection of the General Secretary and presented at the meeting held 
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at Mackinac Island in 1903. Its immediate publication was made 
possible by the kind assistance of the publishers of the Druggtsts’ 
Circular, the American Druggist, the Bulletin of Pharmacy, Merck's 
Report and the Pharmaceutical Era, who generously offered to share 
equally the cost of production of a work thought to be desirable for 
the use of all interested in the progress of pharmacy and cognate 
sciences, the American Pharmaceutical Association agreeing to reim- 
burse the publishers of the above-named journals from the sale of 
the book as the same progresses. 

The index, which contains over 55,000 titles and nearly 70,000 
references, has been arranged with a view to economy of time in 
searching for the names of authors or subjects, and in this respect 
differs materially from the indices issued in 1884 and 1891. The 
subject-matter has been printed in brevier type, and instead of 
roman numerals, large heavy figures have been used for the volume 
numbers, while the page numbers have been set in smaller light 
figures. The names of authors and deceased members appear in 
italics. 

Unfortunately, while the work of publication was in progress, a 
large part of the manuscript and all the printed forms were destroyed 
in the disastrous fire which visited the city of Baltimore in Febru- 
ary, 1904, and an unavoidable delay of nearly twelve months oc- 
curred in the issue of the book, although, the same being insured, 
no financial loss was sustained. 

By vote of the Association the price of the Collective Index has 
been fixed at five ($5) dollars per volume, and it is hoped that the 
book as arranged will prove acceptable to all members, and be freely 
used by them and by all students interested in the work of the 
A. Ph. A. during the first fifty years of its existence. 


THE COMMITTEE ON PUBLICATION. 
February, 1905. 


PHILADELPHIA COLLEGE OF PHARMACY. 
THE EIGHTY-FOURTH ANNUAL COMMENCEMENT. 


The eighty-fourth annual commencement of the Philadelphia 
College of Pharmacy was held in the American Academy of Music, 
Thursday evening, May 18th. After prayer by the Rev. John R. 
Davies, D.D., the degrees were conferred by the president of the 
College, Howard B. French. 
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The degree of Master in Pharmacy (Ph.M.) was conferred honoris 
causa upon Frank Xavier Moerk, Ph.G., and # course upon Charles 


Herbert La Wall, Ph.G. 


The following are the names of those receiving the degree of 
Doctor in Pharmacy (P.D.), together with the subjects of their 


theses: 


Name. 
Acuff, Raymond Albanus, 
Althouse, Joseph Landis, 
Anspach, Irvin Milton, 
Baer, Clyde Kreider, 
Bauder, Walter Westbrook, 
Becker, Raymond Clyde, 
Beringer, George M., Jr , 


Boesser, Lewis Edmund, 
Bonner, John Edward, 
Bonta, Clarence LaRue, 


Bosch, Karl Leander, 
Bowersox, Benjamin F., 
Butler, Walter Taggart, 
Buzby, William Dubois, 
Carhart, Clarence Cathers, 
Cast, Frank William, 
Cohen, Arthur, 

Cott, William Jasper, 
Crawford, Dean Burton, 
Crothers, Howell Guy, 
Davidowitch, K. M. (Miss), 
Davies, George Bertram, 
Diller, Charles Marclay, 
Dodds, William Howard, 
Duncan, Chester A., P.C., 
Dundore, Harry Wilson, 
Eckhardt, Harry F., 
Ehrenfeld, William King, 
Eisenhardt, Harry, 

Elliot, Francis Theodore, 


Eves, Charles Palm, 
Fernandez, Juan Diego, 
Freeman, Leslie Steckle, 
Garton, Frank M., 
Gerhardt, John Isaac, 
Gilliland, Ray Dill, 


Subject of Thests. 
Epinephrin, 
Opium, 
Ergot, 
Aloes, 
Uric Acid, 
Solution and its Theory, 


The Pharmacognosy and Pharmacy 


of Galega Officinalis, 
Olive Oil and its Adulterations, 
Unguentum Zinci Oxidi, 


Advertising ; or ‘‘ A Made-to-Order 


Reputation,”’ 
Strophanthus, 
Cascara Sagrada, 
Granular Effervescent Salts, 
Suppositories, 
Ergot, 
Dry Distillation of Wood, 
Resin of Podophyllum, 
Pharmacopceial Tinctures, 
Solution of Hydrogen Dioxide, 
Chloral Hydrate, 
Olive Oil, 
Eucalyptus Globulus, 
Aloes, 
Milk as a Food, 
Acetic Acid, 
Ptomaines, 
Wild Cherry, 
Liquor Magnesii Citratis, 
Cinchona, 


Estimation of Lime in Syrupus 


Calcis, 
Oleum Ricini, 
Snake Weed of Mexico, 
Coffee, 
Pepsin and its Preparations, 
Glucose, 
Diphtheria Antitoxin, 


State. 
Pennsylvania. 
Pennsylvania. 
Pennsylvania. 
Pennsylvania. 
Pennsylvania, 
Pennsylvania. 


New Jersey. 
Pennsylvania, 
Pennsylvania, 


Indiana. 
Pennsylvania. 
Pennsylvania. 
Pennsylvania. 
New Jersey. 
Pennsylvania. 
New Jersey. 
Pennsylvania. 
Pennsylvania, 
New York. 
Maryland. 
Pennsylvania. 
Pennsylvania. 
Pennsylvania. 
Kentucky. 
Pennsylvania, 
Pennsylvania, 
California. 
Pennsylvania. 
Pennsylvania, 


Pennsylvania. 
Pennsylvania. 
Mexico. 

Pennsylvania. 
Pennsylvania. 
Pennsylvania. 
Pennsylvania. 
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Name. Subject of Thesis. State. 
Given, Horace Ware, American-Grown Belladonna, New Jersey. 
Glenn, Joseph Anthony, Nutgall, New Jersey. 
Glenn, William Andrew, Belladonna, Pennsylvania. 
Goulden, Frank Ellwood, Phosphorus, Pennsylvania. 
Gravell, Thomas Lawrence, Eucalyptus, Delaware. 
Gross, John Henry, Asbestos, Pennsylvania, 
Hain, Landis R., Drug Store Economy, Pennsylvania. 
Hampton, Powell, Copaiba, : Pennsylvania. 
Haud, Wilson Howe, P.C., The Bettendorf Test for Arsenic in 
Bismuth, Oklahoma T. 
Hassman, David Morris, Borax and the Analysis of Com- 
mercial Samples, Pennsylvania. 
Hathaway, Edwin Cowee, Methyl Alcohol, _. Massachusetts. 
Hausmann, Lewis H., Jr., Picraena Excelsa, Pennsylvania. 
Hodge, Mary M. (Miss), | Camphor, Pennsylvania. 
Hohmeier, Frank, Vaccine Virus, New Jersey. 
Holroyd, Eugene Mark, Cocainz Hydrochloras, Illinois. 
Holzschuh, Frank H., Liquid Air a Preservative, Pennsylvania. 
Houk, Joseph Howard, Unguentum Aque Rose, Pennsylvania, 
Hughes, Leonard, Suppositories, Pennsylvania. 
Hunt, Robert Joseph, The Drug Clerk, Nebraska. 
Joerg, Walter Hamilton, Scaled Salts of Iron, Pennsylvania. 
Johnson, Charles Herbert, Alcohol, New Jersey. 
Karns, Harry Clifford, Substitution and Adulteration, Pennsylvania. 
Kennedy, William, Antitoxin Vaccine, Pennsylvania. 
Kern, Samuel Benjamin, Strophanthus, Pennsylvania. 
Krause, John Phaon, Practical Education in Pharmacy, Pennsylvania. 
Kurtzman, LeRoy William, Commercial Malt Extract, Pennsylvania. 
Lehman, John Christopher, Immunity, Pennsylvania. 
LeNoir, Philip M. Hutchins, Curare, New Jersey. 
Littlefield, Eugene Ricker, Milk, Maine. 
McEntire, Harry D., Thermometers, Pennsylvania. 
McLaughlin, Charles H., Retail Pharmacy Commodities, Pennsylvania. 
McNess, Frederick Wm., Ferrum Reductum, Ohio. 
Maier, Charles, Gossypium Purificatum, New Jersey. 
March, Gilbert, Sinapis, Pennsylvania. 
Mathis, Wilbert, Pepsinum, New Jersey. 
Miller, George Washington, The Aniline Dyes, Pennsylvania. 
Mohler, Edwin Royer, Benzoinum, Pennsylvania. 
Nevins, George Lohman, Cascara Sagrada, Pennsylvania. 
Newcomb, Edwin Leigh, Specimen Case: Herbarium: Puri- 
fication of Water, New Jersey. 
Newcomer, Samuel Snyder, Honey, Pennsylvania. 
Oellig, John Bayer, Extractum Senne Fluidum, Pennsylvania. 
Ottmann, Richard Henry, Uva Ursi, South Dakota. 
Owens, David, Gentiana, Pennsylvania. 


Palmer, Lloyd Preston, Formaldehyde in Witch Hazel, Georgia. 
Phillips, William J., Soluble Tar, Pennsylvania. 
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Name. 
Plum, Harry Freeman, 


Remington, Joseph Percy, 
Renfrew, Clarence Hull, 
Retzer, George Henry, 
Rhoads, Wilmer Beaver, 
Richards, Hervey Taylor, 
Rippetoe, John Ross, 


Roan, Patrick Aloysius, 
Saurman, John Shelley, 
Schimpf, Frederick Wm., 
Schlitzer, Henry Joseph, 
Schmidt, Carl Emil, 
Schrader, George Ralph, 
Scott, Walter Edward, 
Shiffer, Samuel Arthur, 
Shugars, William Styres, 
Sibila, Clement Jerome, 
Slifer, Hannah W. (Miss), 
Smith, Jay Fisk, 

Smith, Stanley Gloninger, 


Spalding, Andrew Eaton, 


Sweeney, John Edward, 
Sylvester, Howard George, 
Van Antwerp, James C., 


Wade, Joseph Louis, 
Warnick, Canby Paul, 
Weiser, Clinton Robert, 
Welch, Louis J. F., 
Whitney, Harry Nason, 
Wipf, Eugene James, 
Witmer, Paul DeLancey, 


Woodland, Edward Elias, 
Yeakel, Nelson Lewis, 


theses: 


States, Franklin Pierce, Jr., 
Stevenson, Nellie J. (Miss), Strophanthus, 
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Subject of Thesis. 


Cod Liver Oil, 


Reahard, Ralph McDonnell, Tincture of Iodine, 


Iodoform, 
Acacia, 
Tannin, 


Acidum Salicylicum, 

Cerium Oxalate, 

The Purification of Water for Phar- 
maceutical and Other Purpo: 


Aloes, 
Abstracts, 


Methyl Alcohol, 


Opium, 


Ceratum Resinz Compositum, 


Kaolin, 


U.S.P. Preparations of Opium, 


Strophanthus, 


Syrup of Hydriodic Acid, 


Lemon Syrup, 
Iron, 


Casein and Some of its Uses, 
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State. 

Ohio. 

Ohio. 
Pennsylvania. 
Pennsylvania. 
Washington. 
Pennsylvania. 
Pennsylvanie. 


Virginia. 
Pennsylvanie. 


Massachusetts. 


Pennsylvania. 
Pennsylvania. 
Ohio. 
Pennsylvania. 
Pennsylvania. 
Pennsylvanie. 
Pennsylvania. 
Ohio. 
Pennsylvania. 
Arkansas. 


Adulterations of Spiritus Frumenti, Pennsylvania. 


Snyder, Frederick Maurice, Cola (Kola) 

Sollenberger, Maude (Miss), A Polariscopic Study of Reserve 
Starch Grains, 

Acidum Salicylicum, 


Gossypium, 


Acacia, 


Acidum Tannicum, 
An Inferior Grade of White 


Mustard, 


Incompatibilities of Ichthyol, 
Liquor Plumbi Subacetatis, 
Nux Vomica and its Alkaloids, 


Ulmus, 


Cinchona and its Alkaloids, 

Wood Alcohol, 

The Differentiation of Datura Stra- 
monium, Hyoscyamus Niger and 
Atropa Belladonna, 

Mezquite Gum, 

Zizania Aquatica, 


Pennsylvania. 


Pennsylvania. 
Pennsylvania. 
Pennsylvania. 
Pennsylvania. 
Pennsylvania. 
Pennsylvania. 


Alabama. 
Pennsylvania. 
Pennsylvania. 
Pennsylvania. 
Pennsylvania. 
Maine. 
Pennsylvania. 


Pennsylvania. 
Texas. 
Pennsylvania. 


The following are the names of those receiving the degree of 
Pharmaceutical Chemist (P.C.), together with the subjects of their 
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Name. Subject of Thesis. State. 
Bardwell, Seth Arden, Kola, Ohio. 
Fekula, Joseph Harry, Drug Abuses, Pennsylvania, 
Kahnweiler, Bertram, Design of a Prescription Depart- 
ment, Montana, 
Sweeney, John Francis, Antitoxin, New Jersey. 


The following members of the class were awarded the certificate 
of Proficiency in Chemistry: 


Name. State. 


There were one hundred and twenty-six members of the graduat- 
ing class, coming from the various States and Mexico, as follows: 
Alabama, 1; Arkansas, 1 ; California,1 ; Delaware, 1 ; Georgia, 1; 
Illinois, 1; Indiana, 1; Kentucky, 1; Maine, 2; Maryland, 1; Mas- 
sachusetts, 2; Mexico, 1; Montana, 1; Nebraska, 1; New Jersey, 
12; New York, 1; Ohio, 6; Oklahoma, 1; Pennsylvania, 85; _ 
South Dakota, 1; Texas, 2; Virginia, 1; and Washington, I. 

Prof. Joseph P. Remington, Dean of the Faculty, announced that 
beginning with January 1, 1906, no one will be permitted to come 
up before the Pennsylvania State Board of Pharmacy for examina. 
tion as a licensed pharmacist unless he or she is a graduate of some 
reputable and properly chartered college of pharmacy. (See this 
JourNAL, p. 182). 

Hon. A. K. McClure made the valedictory address. 


AWARD OF PRIZES. 

The dean announced that the following members of the class 
received the grade of distinguished: George Mahlon Beringer, Jr., 
Frederick William McNess, Lloyd Preston Palmer, and Ralph 
McDonnell Reahard; and the following that of meritorious: 
Irvin Milton Anspach, Joseph Harry Fekula, George Washington 
Miller, Edwin Royer Mohler, Richard Henry Ottmann, Joseph Percy 
Remington, John Ross Rippetoe, John Shelley Saurman, Maude 


Sollenberger, Nellie Jane Stevenson and Edward Elias Woodland. 


TuHE Procter PrizE, a gold medal and certificate, for the highest 
general average of the class, with a meritorious thesis, was awarded 
to Lloyd Preston Palmer, President French making the presentation. 

Tue B. Prize, a gold medal and cer- 
tificate, offered for the highest general average in the branches of 
committee, operative pharmacy and specimens, was awarded to John 
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Shelley Saurman, the presentation being made by the treasurer of 
the College, James T. Shinn. The following graduates received 
honorable mention in connection therewith: Joseph Harry Fekula, 
Harry Clifford Karns, Richard Henry Ottmann, Lloyd Preston Palmer, 
Maude Sollenberger and Joseph Louis Wade. 

THE CuHeEmistrY Prize of $25, offered by Prof. Samuel P. Sadtler, 
for knowledge of chemical quantitative analysis, was awarded to 
Joseph Percy Remington, The following graduates received honor- 
able mention in connection therewith: Frederick William McNess 
and Ralph McDonnell Reahard. 

THE PHARMACOGNOSY PRIZE, a Zentmayer microscope, offered by 
Prof. Henry Kraemer, for original research in pharmacognosy, was 
awarded to John Ross Rippetoe. The following graduates received 
honorable mention in connection therewith: George Mahlon Ber- 
inger, Jr., Juan Diego Fernandez, Edwin Leigh Newcomb, Richard 
Henry Ottmann, Clement Jerome Sibila, James Callanan Van Ant- 
werp and Edward Elias Woodland. 

THe Materia Mepica Prize, $25, offered by Prof. Clement B. 
Lowe, for the best examination in materia medica and in the recog- 
nition of materia medica specimens, with a meritorious thesis, was 
awarded to Joseph Percy Remington. The following graduates 
received honorable mention in connection therewith: Irvin Milton 
Anspach, George Mahlon Beringer, Jr., Edwin Leigh Newcomb, 
John Ross Rippetoe, James Callanan Van Antwerp and Edward 
Elias Woodland. 

Tue ANALTYICAL CHEMISTRY PRIZE, $25, offered by Prof. Frank X. 
Moerk, for the best work in qualitative and quantitative analysis, 
was awarded to Ralph McDonnell Reahard. The following gradu- 
ates received honorable mention in connection therewith: Irvin Mil- 
ton Anspach, George Mahlon Beringer, Jr., Frederick William 
McNess, George Washington Miller, Lloyd Preston Palmer and John 
Ross Rippetoe. 

THe Operative PHarMacy Prize, $20 in gold, offered by Prof. 
Joseph P. Remington, for the best examination in operative phar- 
macy, was awarded to Maude Sollenberger. The following gradu- 
ates deserved honorable mention in connection therewith: Charles 
Marclay Diller, Harry Freeman Eckhardt, Harry Clifford Karns, 
John Phaon Krause, John Christopher Lehman, Harry Lawrence 

McEntire, Charles Henry McLaughlin, Richard Henry Ottmann, 
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Lloyd Preston Palmer, Ralph McDonnell Reahard, John Shelley 
Saurman, Samuel Arthur Shiffer, William Styres Shugars, Clement 
Jerome Sibila and Joseph Louis Wade. 

Tue MaiscuH Prize, $20 in gold, offered by Mr. Jacob H. Red- 
secker, of Lebanon, Pa., for histological knowledge of drugs, was 
awarded to John Ross Rippetoe, the presentation being made by 
Professor Kraemer. The following. graduates deserved honorable 
mention in connection therewith: Irvin Milton Anspach, George 
Mahlon Beringer, Jr., Juan Diego Fernandez, Horace Ware Given, 
George Washington Miller, Richard Henry Ottmann, Joseph Percy 
Remington, John Shelley Saurman, William Styres Shugars, Clem- 
ent Jerome Sibila and Edward Elias Woodland. 

THe THEORETICAL PHARMACY Prize, a Troemner agate prescrip- 
tion balance, offered by Mr. Mahlon N. Kline, for the best examina- 
tion in theory and practice of pharmacy, was awarded to George 
Mahlon Beringer, Jr. The following graduates deserved honorable 
mention in connection therewith: Frederick William McNess, 
Lloyd Preston Palmer, Ralph McDonnell Reahard and Edward Elias 
Woodland. 

- THe ComMERCIAL TRAINING PRIZE, $20 in gold, offered by Prof. 
Joseph P. Remington, to the graduate who passed the best exami- 
nation in commercial training at the final examination for the degree, 
was awarded to Clarence LaRue Bonta, the presentation being made 
by Dr. Adolph W. Miller. The following graduates deserved honor- 
able mention in connection therewith : Irvin Milton Anspach, George 
Mahlon Beringer, Jr., Frank William Cast, Katie Minerva Davido- 
witch, Francis Theodore Elliot, Frank Morton Garton, John Henry 
Gross, Powell Hampton, Frank Herman Holzschuh, Charles Herbert 
Johnson, Bertram Kahnweiler, Frederick William McNess, Charles 
Maier, George Washington Miller, Edwin Royer Mohler, George 
Lohman Nevins, Edwin Leigh Newcomb, Lloyd Preston Palmer, 
Ralph McDonnell Reahard, Joseph Percy Remington, John Ross 
Rippetoe, Patrick Aloysius Roan, Samuel Arthur Shiffer, Stanley 
Gloninger Smith, Frederick Maurice Snyder, Maude Sollenberger, 
Franklin Pierce States, Jr., Nellie Jane Stevenson, James Callanan 
Van Antwerp, Clinton Robert Weiser and Edward Elias Woodland. 

THE InstRUCTORS’ PRIZE, $20, offered by the Instructors of the 
College, for the highest term average in the branches of pharmacy, 
chemistry and materia medica, was awarded to George Mahlon 
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Beringer, Jr., the presentation being made by Freeman P. Stroup. 
The following graduates deserved honorable mention in connection 
therewith: Frederick William McNess and Lloyd Preston Palmer. 

Tue PHarmMacy Quiz Prize, one year’s membership in the Ameri- 
can Pharmaceutical Association, offered by Charles H. LaWall, 
for the best term work in theory and practice of pharmacy, was 
awarded to George Mahlon Beringer, Jr. The following graduates 
deserved honorable mention in connection therewith: Frederick 
William McNess, George Washington Miller and Edward Elias 
Woodland. 

Tue Kappa Pst FRATERNITY Prize, $20 in gold, offered by the 
Eta Chapter of the Kappa Psi Fraternity to the graduate making 
the highest general average during the three years’ course at the 
College, was awarded to Lloyd Preston Palmer, the presentation 
being made by Professor Sadtler. The following graduates deserved 
honorable mention in connection therewith: Irvin Milton_Anspach, 
George Mahlon Beringer, Jr., Frederick William emene: Ralph 
McDonnell Reahard and James Shelley Saurman. 


COMPLIMENTARY SUPPER GIVEN BY THE FACULTY. 


On Wednesday evening, May 17th, a complimentary supper was 
tendered the graduating class by the members of the Faculty. The © 
supper was given in the Museum of the College, and among the 
invited guests were some of the officers and members of the College. 
Professor Remington acted as toastmaster, and short speeches were 
made by members of the Faculty, the Instructors, officers of the 
College, and by a number of the graduating class. 


BACCALAUREATE SERMON. 


Baccalaureate services were held in the Church of St. Luke and 
the Epiphany, the sermon being delivered by the rector, the Rev. 
David M. Steele. 


ALUMNI ASSOCIATION. 


The annual reunion and banquet of the Alumni Association was 
held at the Lulu Temple on Tuesday evening, May 16th. There 
was a large number of members in attendance, and remarks were.. 
made by representatives of the several classes dating back to 1854. 
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_ The forty-first annual meeting of the Alumni Association was 
held in Alumni Hall, Monday afternoon, May 15th, at 2.30 P.M. 
with the President, Walter A. Rumsey, in the chair. After the 
annual address of the President, réports from the other officers and 
standing committees were received. The annual election was then 
held, and resulted in the choice of the following officers: President, 
Freeman P. Stroup; Vice-Presidents, John D. Burg and Charles H. 
LaWall; Recording Secretary, Joseph W. England; Corresponding 
Secretary, E. Fullerton Cook; Treasurer, C. Carroll Meyer ; Board 
of Directors, for three years, Jacob M. Baer, William H. Gano, 
David J. Reese and William E. Ridenour. 

The annual reception given by the association to the members of 
the graduating class was held the evening of the same day, in the 
College Museum, with President Rumsey in the chair. After the 
roll call of new members elected during 1904-05, an address was 


_ made by Dr. Henry Beates, Jr., President of the Pennsylvania cums 


Board of Medical Examiners. 

The prizes offered by the association were awarded as follows: 

Tue ALumni Gop MeEpat for the best general average for the 
year was awarded to Lloyd Preston Palmer, and presented by Free- 
man P. Stroup. 

THE ALuMNI Prize CERTIFICATES, offered for the highest general 
average in Pharmacy, Chemistry, Materia Medica, Committee, Op. 
erative Pharmacy, Analytical Chemistry and Specimens were respec- 
tively awarded as follows, Mahlon N. Kline, chairman of the Board 
of Trustees, making the presentation; George Mahlon Beringer, Jr., 
Richard Henry Ottmann, Joseph Percy Remington, George Mahlon 
Beringer, Jr., Miss Maude Sollenberger, Irvin Milton Anspach and 
Lloyd Preston Palmer. 

THE ALumni Sitver MEDAL was awarded to Miss Nino Berta 
Whaland for the best general average in the second year examina- 
tion, John D. Burg making the presentation. 

THE Atumni Bronze MEDAL was awarded to Eli Lilly for the best 
general average in the first year examination, and was presented by 
Charles H. LaWall. 

The Class Oration was delivered by Clarence LaRue Bonta; the 
Class Poem by Clement Jerome Sibila; the Class History by Edwin 
Royer Mohler; and the Horoscope of the Class by William J. 
Phillips. 
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